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IN THE NEWS: 


UNPRECEDENTED Rains in Southern 
California resulting in calamitous floods, 
minor floods elsewhere, but water in the 
Mississippi River falling to low levels 
not reached in a half century, and over 
the northern part of the country tem- 
peratures lower than recorded in sixteen 
vears, these are the striking contrasts in 
climatic conditions of the past weeks. 
As we go to press only fragmentary in- 
formation is available as to the storm in 
California but they indicate that engi- 
neers will have to take new possibilities 
into consideration in that region when 
designing dams and flood channels and 
even bridges. 


In Wasuincton, the PWA set up a 
new record for allotments from its fast 
disappearing fund. Allotments for non- 
federal projects reached 126, a new high, 
and money was provided for three un- 
usually important river regulation proj- 
ects—international work on the Rio 
Grande, an initial part of the long-dis- 
cussed flood-control plan for Pittsburgh, 
and inauguration of a comprehensive 
flood control project in the Muskingum 
River Valley in Eastern Ohio. The 
latter two, by the way, are to be built 
by what a reader’s recent inquiry er- 
roneously called the “Corpse of Engi- 
neers’—a pretty lively body still. 


ALLOTMENTS MapeE by the PWA on 
Dec. 28, but not yet announced, it is 
stated in Washington, have exhausted the 
three billion dollar fund that Congress 
appropriated. 


“Tuat Stum-CLearance Hovustnc is 
not competitive with private housing is 
accepted as fact in England,” said Sir 
Raymond Unwin, British housing author- 
ity, at a meeting last week in New York. 
Over there it is also accepted that people 
who cannot afford privately-built housing 
must be housed by the government. One 
million houses have been built by mu- 
nicipal action since the War. “Your 
principal trouble in the United States,” 
added Sir Raymond, “arises from your 
artifically high land values, resulting 
directly from speculation. In England, 
a profit from real estate is expected from 


earnings and not from resale. As a con- 
sequence, values are low, and best of 
all they are stable.” The implications, 
while not stated, are plain. 


IN THIS ISSUE: 


MariTIME VEsSsELs plying in and out 
of Vancouver Harbor have long menaced 
the city’s water-supply mains resting on 
the bottom of the harbor entrance. The 
danger was ended on June 30, 1933, when 
the new supply tunnel was placed in serv- 
ice. Shafts on either shore 400 ft. deep 
mark the ends of this tunnel. 
and construction comprise a 
story. 


Becominc Restive under the seem- 
ingly high power and light rates charged 
by private utility companies, scores of 
towns are considering municipal opera- 
tion. The PWA has encouraged them. 
A. W. Consper, backed by considerable 
experience in such matters, suggests a 
look—and a careful investigation—be- 
fore a leap, not without reason. 


Rernrorcep-Brick columns have a load 
capacity equal to that of a plain brick 
column plus the yield-point strength of 
the vertical reinforcement. Tests of 33 
columns at Lehigh University furnish the 
basis for the statement. 


Wuen WE Hear that $700,000 is 
spent on a water-supply system that will 
be used only for construction purposes 
and then will be scrapped, we instinctively 
think of Boulder Dam. -But this time 
it is something else—in fact the Colo- 
rado River Aqueduct. Desert conditions 
made this costly construction facility 
necessary; the Water District is building 
it because none of the many individual 
aqueduct contractors could afford to de- 
velop his own water supply. 

No DraGonats, no rivets, no visible 
machinery. These unusual characteris- 
tics of a new Japanese lift bridge are 
made possible respectively by Vierendeel 
truss design, electric welding and a com- 
pensated-cable operating system. 

“So Lone As there are heat units in 
sludge gas, they may be economically put 
to work,” says W. B. Walraven, engi- 
neer of the Springfield (Ill.) Sanitary 


Design 
notable 


District, where nine months’ operation of 
a compressor engine with sludge gas has 
proved highly profitable. Waste heat 
from the engine is also used in the diges- 
tion tanks. 


TuHose Wao Deticnt in unraveling 
the mysteries of long trigonometric 
equations will enjoy Robert E. Horton's 
development of an expression for dis- 
charge coefficients for tainter gates. To 
their enjoyment will be added the prac- 
tical benefit of useful hydraulic informa 
tion. 


COMING ARTICLES: 


SIGNIFICANT DEVELOPMENTS in the de- 
sign of hydraulic structures for water- 
power plants are recorded in an article 
on the design of the Safe Harbor hydro- 
electric plant on the Susquehanna River, 
to be published next week. Simplifica- 
tion of details aids both in construction 
and in operation. 


THe CWA as an emergency employ- 
ment-relief measure has been a success. 
How was it organized in the various 
communities? How does it operate and 
with what efficiency? Pertinent facts are 
disclosed in an article to be published 
next week, based on a nationwide survey 
and personal visits by the editors. 


SuccEssFUL CoMPLETION of a new pier 
and a quay wall on the waterfront at 
Saint John, New Brunswick, in spite of 
a 28-ft. tide that twice wrecked the huge 
cofferdam, characterized one of the out- 
standing construction jobs of the past 
year. The story of this difficult under- 
taking and of the unique pier design will 
be published shortly. 


Annual Road Issue 


Has the $600,000,000 federal appro- 
priation for emergency roadbuilding been 
wisely managed? How has it been 
handled? Has it increased employment? 
How are we to get money for future 
highway development? Answers to these 


questions are given in eight articles that 
will compose the contents of our Annual 
Road Issue, to be published January 18. 





Wurret concrete traffic markers made with 
Atlas White portland cement and white aggregates 
are easily installed in any type of pavement. The 
City of San Francisco built the one shown above when 
placing new asphalt pavement on Alemany Boulevard. 
The three views below show how simple the job was. 


Quickly and easily placed, this easy-to-see marker 
is low in first cost and requires no upkeep. It can’t 


EASY TO INSTALL~AND ALWAYS WHITE | 


be blotted out or worn away, because it is dense, 
hard, white concrete that is unaffected by traffic 
or weather. It will guide traffic effectively and 
economically for years. 
For full information on low-cost, permanently 
white traffic markers and curbs, write 
UNIVERSAL ATLAS CEMENT CO. 


208 South La Salle Street, Chicago 
Subsidiary of United iS States Steel Corporation 


ATLAS WHITE TRAFFIC MARKERS 


Made with Atlas White Portland Cement — Plain or Waterproofed 


Below, left: Placing white con- 
crete in simple forms resting 
on the concrete pavement base. 


Below, center: The finished 
marker ready for asphalt to be 


placed on the pavement base. 


Below, right: The asphalt placed 
and rolled level with the 
top of the white marker. 
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FIG. 1—THE PRESSURE LINE in the tun- 
nel is a special pipe consisting of a rein- 
forced steel shell with a 2-in. shop-spun con- 
crete inner lining and a concrete outer lining 
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pipe and the rock. 





placed pneumatically in the field and serv- 
ing as part of the backing between the 
Views show 
timbered and untimbered sections. 


typical 


Tunnel Built Under Harbor Entrance 
for Vancouver Water Supply 


Hazards to submerged pipe-line crossing at busy harbor entrance 
results in construction of 3,100-ft. pressure line at depth of 400 
ft. to insure operation of vital link in metropolitan water system 


and at the same time eliminate 

the dangers of interruption in the 
water service to a large metropolitan 
area, the Greater Vancouver Water 
District, Vancouver, B. C., has com- 
pleted a pressure tunnel under the har- 
bor entrance to replace the submerged 
pipe lines that have been in service for 
years conveying the supply to the city 
from the Capilano River across the har- 
bor to the north. Proposed expansion 
of the supply from this river with cor- 
responding increase in capacity and 
importance of service made a more 
permanent type of crossing essential, 
since the possibility of damage to the 


Ee PROVIDE increased capacity 


By E. A. Cleveland 


Chief Commissioner, Greater Vancouver Water 
District, Vancouver, B. C 


pipe lines from shipping was always 
present and in the past had resulted in 
partial interruptions. Started in 1931, 
the tunnel was placed in service in June, 
1933, at a cost to the district of about 
$1,000,000. 

At the incorporation of the city of 
Vancouver, 1886, a company was incor- 
porated for the construction of a water 
system to bring a supply to the city 
from the Capilano River. The under- 
taking was a considerable one for a 
small community, and its principal diffi- 
culty was recognized as the crossing of 
the Vancouver harbor entrance, known 


as the First Narrows. A_ width 
about 1,200 ft. at low tide, with a dept! 
at mid-channel of 60 ft. and a tidal 
velocity reaching 9 m.p.h., made the 
crossing one of some hazard. The total 
width of tidal water to be crossed was 
2,680 ft. Flexible-jointed cast-iron 
pipes laid on the bed of the Narrows, 
although attended at first with 
difficulty in the laying operations, wer« 
found to meet the situation and have, 
until completion of the pressure tunnel, 
been the only means of conveying wate: 
across the harbor to the city from the 
watersheds on the north shore. The 
methods developed for the laying of 
1 1 


some 


these submerged mains were described 
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at some length in Engineering News- 
Record, Sept. S 1926, p- 366. 

The water company after two years 
of operation sold its system to the city, 
and it was extended as required to 
provide for municipal growth. In 
1926 the supply system was taken over 
by Greater Vancouver Water District, 
a public corporation created by an 
act of the Provincial Legislature for 
the purpose of supplying water to the 
lower mainland of the province. The 
area now embraced by the district is 
290 square miles and includes the cities 
of Vancouver, New Westminster and 
near-by municipalities (Fig. 1) with an 
aggregate population of about 325,000. 


Hazards to submerged mains 


The number of vessels in and out of 
the Port of Vancouver exceeds that of 
any other Canadian port, coastwise and 
deep-sea arrivals last year totaling al- 
most 16,000. All this traffic passes 
through the First Narrows. It may be 
realized, therefore, that water mains 
lying on the bed of the harbor are 
partly exposed on the foreshore during 
periods between high and low tide are 
subject to the hazards of grounding 
vessels, the dragging of ships’ anchors 
and other similar forms of danger. On 
several occasions partial interruptions 
to supply have resulted. The sub- 
merged mains, however, remained an 
economical method for bringing mod- 
erate quantities of water across the 
harbor and have grown in number 
until there were four 18-in. mains and 
two 12-in. mains at the First Narrows 
in 1932 and ten 18-in. mains farther up 
the harbor at the Second Narrows. 

The group of mains at the Second 
Narrows connects with the district's 
supply system from Seymour Creek, 
another stream lying to the north of 
the harbor from which the major part 
of the present water supply for Van- 
couver and immediate neighborhood is 
drawn. Contemplated rehabilitation and 
expansion of the Capilano system, 
which is to be increased to about 45 
m.g.d., rendered it imperative that all 
possible hazards be removed at the har- 
bor crossing. Regulation of stream- 
flow by the future construction of a 
dam at Capilano Canyon, about 3 miles 
from the harbor, will provide a regu- 
lated supply averaging 200 m.g.d. 
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FIG. 2—KEY MAP indicating the relation 
of the Capilano River catchment area to the 
tunnel line and the city. The district ex- 
tends further east and south than shown. 


trict the question of a permanently safe 
crossing at First Narrows (Fig. 2) had 
been under consideration. A_ tunnel 
deep in the underlying solid rock, 
reached by two vertical shafts to carry 
water under the gravity head at the 
present intake on Capilano River, which 
corresponds in elevation to the future 
level of the reservoir, was looked upon 
as the best solution of the problem. 


Location and design 


The geology of the site is simple. At 
the Narrows the granite rocks of the 
so-called coast batholith lie at a depth 
of more than 1,000 feet. These are 
overlaid with tertiary sediments con- 
sisting of a base course of conglom- 
erates followed by beds or overlapping 
lenses of sandstones, conglomerates and 
shales of varying degrees of hardness 
and texture. At the south shore of the 
Narrows, which is the northerly shore 
of Stanley Park in Vancouver, the 
sandstones are exposed. Here the south 
shaft of the project could be located 
without difficulty. The bedrock strata 
dip to the south at an angle of about 
10 deg. and remain uncovered north- 
ward to the middle of the Narrows, 
having been eroded by a_ westward- 
moving tongue of the continental ice 


Since the formation of the water dis- sheet. From mid-narrows northward 
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FIG. 3—TUNNEL PROFILE, showing rock 


depths at site and typical sections. 


Wyle 


Untimbered Section 


they are covered with sand, gravel an: 
boulders up to a depth of about 300 ft. 
forming the delta of Capilano River. 

The tunnel project was made the sub- 
ject of careful geological studies an 
extensive exploratory drilling. Th 
particular object of the drill holes wa 
to locate the surface of bedrock beneat! 
the cover of unconsolidated material 
and to determine the characteristics o 
the rocks that the shafts and tunn 
would penetrate. It was necessary t 
find a place for a downtake shaft o: 
the north shore of the Narrows, wher: 
solid rock would not be lower tha: 
about 110 to 120 ft. below high tid 
and yet be far enough from mid-channe!] 
so that its location would not interfer: 
with navigation. This shaft depth wa; 
considered as approximately the maxi- 
mum at which it was safe definitely 
to program sealing a caisson into the 
rock surface. 


Alternative sites studied 


Two sites were eventually found that 
would give tunnel lengths of 2,000 and 
3,100 ft., respectively, and navigation 
requirements dictated use of the latter. 
Explorations were also made on a line 
6,800 ft. long, which would place the 
north shaft in solid rock from the sur- 
face. The length and maximum depth 
of 340 ft. from surface in bedrock com- 
bined to make the location too costly. 

The site selected for the north shaft 
is between high- and low-water marks. 
about 800 ft. out from the former. A 
test boring at this site showed a depth 
of 110 ft. from high water to sand) 
shales, which did not produce a core 
for several feet. The hole was carried 
to a depth of 402 ft., the elevation ten- 
tatively selected as the tunnel level. The 
south shaft location is in Stanley Park. 
about 70 ft. back from high-water 
mark. At this point the sandstones are 
overlaid with 60 ft. of cemented sands 
and gravels. The boring showed alter- 
nate layers of sandstones, shales and 
conglomerates to the depth of 400 ft. 
Final locating of the shafts fixed the 
tunnel length at 3,104 ft., and its eleva- 
tion at the north end was established at 
400 ft. below sea level. For conven- 
ience in construction and to provide a 
capacity equal to the ultimate flow of 
200 m.g.d. from Capilano, the finished 
diameter of the tunnel was fixed at 
74 ft. and the shafts at 8 ft. A cross- 
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FIG. 

with dredging under way. 

sunk 130 ft. to rock, sealed, and the shaft 
continued to the 400-ft. depth. 


4—CAISSON-SINKING operations 
The caisson was 


section along the center line is shown 
in Fig. 3. 

During the early stages of these ex- 
plorations the advice of the late J. 
Waldo Smith, consulting engineer to 
the Board of Water Supply of New 
York, was sought, and after consider- 
ation of the location and the nature of 
the formation to be penetrated by the 
tunnel Mr. Smith advised that the tun- 
nel and shafts have a continuous steel 
inner-lining as a waterstop. 

In the weak rock at the site the prob- 
lem of lining required careful consider- 
ation. The unbalanced hydrostatic head 
in the tunnel to be resisted by the rock 
cover is 470 ft. For the upper level 
of the shafts the lining consists of steel 
shells 8 ft. 8 in. in diameter, 14-in. plate 
for a depth of 160 ft. in the south shaft, 
and 14-in. and 1¥s-in. plate for 110 ft. 
in the north shaft. These shells trans- 
fer to the surrounding concrete envelope, 
designed as an anchorage, the uplift on 
the shaft caps resulting from the hy- 
drostatic head. The steel shells are 
inner-lined with 4 in. of concrete. The 
remaining lower levels of the shafts are 
lined similar to the tunnel. 

The type of tunnel lining selected 
consists of a reinforced steel shell with 
precast concrete inner lining and an 
outer concrete covering, of the general 
type used for a number of large water 
mains in Europe, known as “Bonna 
Pipe.” In this case, however, the inner 
lining only was precast. The outer 
concrete covering was placed after set- 
ting the shell in the tunnel and became 
an integral part of the whole backing 
between the pipe and the rock. 

The shafts are topped by cast-steel 
domes 23-in. thick, each having four 
48-in. flanged outlets for connection to 
the mains and a 48-in. manhole. The 


shaft caps were designed and built for 
a test pressure of 600 Ib. per sq.in. and 
are triple-riveted to the top course of 
the lining, which is tapered to a 7 ft. 
4 in. diameter at the connection. 

The construction contract was 
awarded July, 1931, and on account of 





from the north shaft, transported to the 
south end and the lining proceed north- 
ward. 

The south shaft excavation was com 
pleted November, 1931, the headit 
turned and tunnel-driving started. 1 
north shaft was not completed until 
May 10, 1932, at which time the tunnel 
face was within 55 ft. of the shaft and 
the connection was made on May 21. 
By the end of December, 1932, all the 
reinforced-concrete pipes in the shafts 
had been placed and more than half of 
the tunnel lining set. The entire con- 
tract was completed within a few days 
of the contract date, viz., June 1, 1933 
The tunnel was placed in commission 
as part of the water-supply system of 
the district on June 30. 

The south shaft was excavated to a 
diameter of 18 ft. and timbered through 


a 


the more difficult preliminary work at 
the north shaft and the slower progress 
it was decided that the excavation of 
the tunnel should be largely done from 
the south shaft heading. The tunnel- 
lining sections were to be brought in 


FIG. 5—SECTIONS through both shafts, 


indicating the variety of design to meet the 
conditions. 
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about 30 ft. of hardpan. Below this 
elevation a thin concrete lining was 
substituted for timbering. The diam- 
eter of the shaft inside this concrete 
lining was maintained at 16 ft. for the 
next 42 ft. of depth through relatively 
soft sandstone and shale and then re- 
duced to 12 ft. 10 in. to the bottom of 
the steel-plate lining. The annular 
space outside the steel shell of the inner 
lining provided room for welding the 
circumferential double butt-strap joints 
and was subsequently filled with con- 
crete and pressure grouted. 

At the north shaft 120 ft. of sand, 
gravel and boulders and a few feet of 
the soft rock was to be penetrated be- 
fore the shaft could be continued in 
solid rock. The contractor elected to 
do this by open dredging in a circular 
concrete caisson having an inner diam- 
eter of 14 ft. and walls 5 ft. thick. 
The sand and gravel at the shaft site 
were excavated to a depth of about 30 
ft. and replaced with pea gravel to re- 
duce skin friction. An _ additional 
mound of gravel served to bring the 


surface above high tide. On this 
mound the structural-steel shoe was 
built. A framework of piles and heavy 


timbers (Fig. 4) formed a working 
platform. No particular difficulties 
were encountered, except the usual one 
of keeping the caisson vertical, until at 
a depth of about 105 ft. near bedrock 
a considerable nest of boulders was en- 
countered. Some of these were removed 
by slings placed by a diver, but others 
required blasting. 

The surface of the bedrock was soft 
and disintegrated. Sinking was con- 
tinued for about 17 ft. until the cutting 
edge reached a foundation in the firmer 
sandstones at a depth of 130 ft. The 
use of water jets under a pressure of 
165 lb. per sq.in. assisted in the later 
stages of sinking. On account of the 
relatively weak rock in which the 
caisson was seated the excavation was 
carried 3 or 4 ft. deeper, and a concrete 
seal about 12 ft. thick was placed by 
bottom-dump bucket. After the seal 
had set, the shaft was unwatered and a 
6-ft.-diameter shaft was carefully ex- 
cavated through the seal. This was 
immediately enlarged to about a 10-ft. 
diameter. The shell of concrete thus 
left was underpinned, and a cylinder of 
g-in. steel, 9 ft. 8 in. in diameter, 14 
ft. long, was placed half above and 
half below the cutting edge. After 
careful grouting behind this _ steel 
cylinder, shaft sinking was continued 
in the ordinary way without difficulty. 
A detailed account of the caisson sink- 
ing appeared in Engineering News- 
Record, July 6, 1933, p. 9. Sections of 
both shafts are shown in Fig. 5. 


Tunnel driving 


Tunnel excavation was carried on 
from the bottom of the south shaft 
without particular incident. For about 
1,200 ft. the excavation was in sand- 
stone of varying degrees of texture and 





FIG. 6—READY FOR LOWERING a 14- 
ft. length of tunnel lining pipe down the 
shaft. Note the concrete inner lining and 
the reinforcing steel on the outside wrapped 


under tension. This steel is embedded in 
the concrete placed behind the pipe after 
it is set in position. 


hardness. No timbering was required 
in this section. The larger part of the 
water encountered in the tunnel came 
from these sandstone beds as a con- 
stant seepage. Farther north highly 
slickensided shales and one or two beds 
of conglomerates required timbering. 
On exposure to air the shales flaked off 
rather badly. A thin coating of gunite, 
applied soon after blasting, was found 
to be very effective in preventing 
further disintegration. Altogether only 
876 ft. of the tunnel required timber 
support, and of this 600 ft. was in 
shale. 

As a result of the decision to bring 
the precast lining pipes down the north 
shaft and carry on lining operations 
through that shaft, the inclination of 
the tunnel necessary for drainage was 
made to the north, and until the tunnel 
was holed through the drainage was 
pumped back to the south shaft. The 
water was subsequently collected in a 
sump at the foot of the north shaft, 
pumped to the surface and measured. 
The water pumped from the tunnel did 
not exceed 60 g.p.m. and after comple- 
tion of the excavation averaged less 
than 50 g.p.m. 

The alignment of the tunnel was 
carried northerly for 3,010 ft. from 
piaro-wire plumb lines suspended 9 ft. 
ap:.ct in the south shaft and met the 
line carried down from the north shaft 
at a distance of 55 ft. from that shaft 
with an error of less than 0.1 ft. The 
levels were almost exact. 

After driving was completed, the 
next step was to clean up the floor of 
the tunnel and lay a concrete invert in 
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which were embedded 24-Ib. rails (set 
to line and grade) for transportation of 
the lining pipes. The friable nature 
of the sandstones and the ease with 
which the shales and water again be- 
came mud indicated that the handling 
and setting of the lining pipes could 
be performed with the least difficulty 
by this method. 
Lining 

The sections of lining pipe consist 
of steel cylinders wound with two or 
three courses of reinforcing steel on 
the outside and a spun concrete lining 
No exterior concrete was placed on th: 
pipes at the plant, and as a result each 
pipe was 5 to 6 tons lighter than it 
otherwise would have been. The shaft 
sections were 12 ft. long and the tunnel 
pipes 14 ft. 

The manufacturing operations were 
in sequence from end to end of the 
shop. The ss-in. steel plates were 
sheared, formed into half cylinders, 
welded into cylinders and the ends 
rolled inward to provide 1-in. flanges 
for welding together in the tunnel. 
Inside the shells were placed *s-in. 
spiral and longitudinal reinforcing rods. 
On the outside of the shell were wound, 
under tension, two or three courses of 
g-in. round steel rods separated by 3-in. 
steel rods placed 8 in. apart longitudin- 
ally. About one-half the tunnel pipes 
were built with two courses of exterior 
reinforcing, and the remainder had three 
courses. With the former type the 
stresses in the steel, computed for a 
bursting pressure of 260 lb. per sq.in., 
were about 24,000 Ib. per sq.in. On ac- 
count of the unbroken nature of the 
sandstones and the resulting support, 
the high stresses in the steel were con- 
sidered justifiable for this part of the 
tunnel. In the softer, more broken 
and more elastic shales enough rein- 
forcing steel was added to the cylinder 
to reduce the stresses to about 14,000 
Ib. per sq.in. for an unbalanced internal 
pressure of 300 Ib. In each length of 
pipe 2-in.-diameter grout pipes were 
placed to provide a 7-ft. spacing in the 
tunnel on the midline of the roof. 

The 2-in. concrete inner lining of 
the cylinders was centrifugally placed. 
Concrete with coarse aggregate not ex- 
ceeding 4 in. was fed from a trough 
moving longitudinally in the pipe, 
which was turned on spinning rolls at 
a peripheral speed of 2,400 ft. per 
minute for the 7-ft. 10-in. tunnel pipe 
and 2,700 ft. per minute for the 8-ft. 
8-in. shaft cylinders. This inner lining 
acquired a smooth surface and the con- 
crete had a weight of 155 to 160 Ib. per 
cubic foot. After curing for fourteen 
days in a water spray, the pipes were 
ready to be moved by barge to the 
site of the work. Manufacturing of 
the pipe was done by the Pressure Pipe 
Co. of Canada at a new plant in North 
Vancouver. 

At the foot of the north shaft a 


station was excavated at tunnel level 
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extending the tunnel 85 ft. back of the 
shaft, providing space for double track 
and crossover, storage for cars, pneu- 
matic gun and other equipment. Pipe 
sections were lowered end-on down the 
shaft (Fig. 6) and turned by a small 
tugger hoist and suitable slings to a 
horizontal position. At the station they 
were received on a specially designed 
car with a cantilever arm sufficiently 
long to reach mid-length of a tunnel 
pipe and provided with a pivoted plate 
curved to pipe radius at the end. 

A 35-hp. storage-battery locomotive, 
used for all the underground haulage, 
pushed the pipe car to the required 
location in the tunnel. Easy and sensi- 
tive vertical and horizontal adjusting 
devices on the car allowed the pipe to 
be set on concrete blocks on the invert 
of the tunnel and brought to proper 
grade and alignment. After setting the 
first pipe, each successive pipe was set 
with its flange tightly abutting that of 
the preceding pipe and wedged to the 
rock in its final position. A sandbag 
bulkhead was placed to cover the 
peripheral opening between the pipe and 
the rock walls of the tunnel (Fig. 1). 

Concrete with 4-in. maximum size 
aggregate was placed pneumatically 
first at the bottom and then over the 
top of the pipe where sufficient room 
was available for workmen to rod the 
material carefully. In the good rock 
sections of the tunnel great care was 
exercised in the removal of drummy 
rock and in cleaning the walls and 
roof. In those sections where the 
heavier type of pipe was used the 
timbering was not withdrawn. 

Electric welding of the joints was 
done, for the most part, after con- 
creting but before water pressure built 
up in the surrounding rock. A narrow 
band of reinforcing mesh was then 
placed circumferentially in each joint 
space. These were carefully filled with 
cement mortar troweled and finished to 
a smooth surface, making a continuous 
waterway of excellent hydraulic char- 
acteristics. Grouting under pressure of 
about 90 lb. followed, where required, 
by high-pressure grouting at 180-Ib. 
pressure, completely shutting off the 
water from the outside. 


Valve chambers 


About 32 ft. away from the shaft 
cap in Stanley Park and 65 ft. away 
from the north shaft are the valve 
chambers. The former is- set in an 
excavation in the cemented gravels or 
hardpan with its surface elevation about 
2 ft. below the general level of the 
park at that place. The latter is set on 
a pile foundation in a shallow excava- 
tion in the foreshore with its top 6.5 ft. 
above extreme high tide and surrounded 
with an earthfill protected with a 
granite revetment inclosing the shaft 
Cap. 

Connection between the shaft caps 
and valve chambers is made by 48-in. 
cast-steel bends (Fig. 7) and by 


FIG. 7—SHAFT CAP, valve chamber and 
18-in. connecting pipes. 


straight runs of j-in. welded steel 
pipes incased in concrete. Three of 
the pipes in each valve chamber are 
for the present closed with blank 
flanges, and the remaining pipe is pro- 
vided with a specially designed 48-in. 
double-disk cast-steel gate valve tested 
to 425 lb. These pipes in turn connect 
with a 60-in. supply main on the north 
shore and on the south to the 70-in. 
main running to the city. 

On completion of the valve chambers 
and connecting pipes the tunnel was 
filled with water, heavily chlorinated, 
and subjected to a continued pressure 
test for watertightness at 210 Ib. per 
sq.in. Leakage from valve chamber to 
valve chamber proved to be slightly 
under 250-gal. per 24 hours. After the 
pressure test, water was flushed from 
the tunnel, and refilling continued until 
the bacteriological tests were satisfac- 
tory. The tunnel was immediately put 
into service. 

The north 


shaft is covered by a 








small access house. \s the site is 
about 800 ft. out from the high-tide 
line, a small water-wheel-driven gen 


band of light 
around its upper section and lights the 


t 
stone embankment 


erator set provides a 


extending to the 


g 
shore. 


Organization 


The project was carried out by the 


Greater Vancouver Water District 
under the general direction of the 
writer, with W. H. Powell, engineer 


of the water district, in direct charge. 
Fred C. Stewart was resident engineer. 
Sanborn & 
neers, New 
the late J. 
engineer. 
The general contract was held by the 
Northern Construction Co. and J. W. 
Stewart Ltd., Vancouver. N. D. Lam- 
bert was general superintendent, and 
William Smaill chief engineer. H. E 
Carleton was tunnel superintendent and 
R. M. Wynne-Edwards was in charge 
of caisson work. 


Bogert, consulting engi- 
York, were associated with 


Waldo Smith, consulting 


Shanghai as Market for U.S. Building Materials 


A market for Western building mate- 
rials is developing in Shanghai, accord- 
ing to recent reports made public by the 
U. S. Dept. of Commerce. Although 
80 per cent of Shanghai’s buildings are 
native-style structures, characterized by 
simplicity of construction detail, mod- 
ern building is making great strides in 
the city. Certain sections of the in- 
ternational settlement and of the French 
concession have now a_ thoroughly 
European atmosphere. In these foreign 
controlled areas large foreign firms have 
offices and modern buildings. There are 
also several large and luxurious hotels, 
as well as many apartment houses for 


the use of foreigners and the wealthy 
Chinese classes. : 

Most of the recent construction in 
Shanghai has been in American style, 
with the exception that economy is gen- 
erally taken more into consideration in 
local projects. American supplies are 
also being used to a certain extent in 


the construction of 


Chinese houses. 


There is a market in Shanghai, the re 
port states, for the following products: 
sheathing and building papers, roll roof- 
ing, asphalt shingles and plastic roofing 
The market for sheathing 
and building papers is chiefly for as- 
phalt-saturated felt and roofing felts. 


and cements. 
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Pertinent Considerations in 


Municipal Power Planning 


Elements of cost, legal questions and requirements for 
flexibility and dependability that must not be overlooked 
by a community when contemplating a change from pri- 
vately operated to municipally operated electric utilities 


By Arthur Wardel Consoer 


Consoer, Older and Quinlan, Consulting Engineers, 
Chicago, Il. 


Scores of small towns and many cities 
served with electric light and power by 
large public utility companies have _ be- 
come restive under present rates and are 
considering switching over to municipal 
ownership in the hope of obtaining lower 
rates. The Public Works Administration 
openly favors such a step. As a conse- 
quence, many city engineers have found 
themselves, or may very soon find them- 
selves, faced with the requirement of de- 


interesting developments in the period 

of deflation has been the increasing 
interest in the planning and construc- 
tion of municipal light and power plants. 
Most of these projects have been urged 
for proposed competition with existing 
privately owned utility companies. Some 
few of them have been designed to fur- 
nish light and power in localities with- 
out such facilities, such as summer-re- 
sort developments and isolated villages. 

The principal argument advanced in 
favor of municipally owned and oper- 
ated light and power plants has been the 
claim that utility companies cannot re- 
duce their rates because they are loaded 
down with unnecessary overhead ex- 
pense, and that the valuations used for 
rate-making purposes are excessive for 
present-day costs. It is also pointed out 
that with far-flung utiltiy empires, the 
cost of generation, transmission and dis- 
tribution is often more costly than is the 
case with a small compact municipal 
installation. 

Many cities and villages throughout 
the United States are now considering 
the advisability of building their own 
plants, particularly in cases where fran- 
chises for street lighting and power for 
water pumping have expired or are 
about to expire. Under such circum- 
stances, discussion as to the relative 
merits and disadvantages of private and 
publicly owned power and light utilities 
waxes warm and furious. In such cases 
the consulting engineer or the city en- 
gineer, where he is qualified on the sub- 
ject matter, has an important role to 
play. The former certainly should not 
vield to the temptation to obtain a large 
fee, where the construction of a munici- 
pal light and power plant cannot be eco- 
nomically justified. Where rate adjust- 
ment is possible, new construction 


[i RECENT MONTHS one of the 


termining the feasibility of building a mu- 
nicipal power plant or of passing upon a 
report prepared by outside consultants. 
For the advice of such city engineers or of 
engineers not in city service who may be 
asked for an opinion upon the subject of 
municipal ownership the following article 
has been prepared. In brief form it out- 
lines the principal requirements to be met 
and some of the pitfalls to be avoided. 
—EDITOR. 


should not be advocated to replace exist- 
ing facilities until the possibilities of 
rate adjustment have been plumbed and 
determined by careful investigation, ac- 
curate reporting and skillful negotiation. 

The feasibility of a local light and 
power plant is usually determined 
through examination by public officials 
of a report by consulting engineers, al- 
though in many cases the reports are 
not paid for but are prepared 
gratuitously by engineers in the employ 
of machinery manufacturers. Whether 
the latter method is good public policy 
is open to serious doubt, regardless of 
the reputation of the manufacturer and 
regardless of the skill and integrity of 
his sales engineers. A report by con- 
sulting or practicing engineers on a 
municipal plant can also be subjected to 
unfavorable criticism, if the authors are 
actuated by any motive other than a de- 
termination to give the municipality 
complete and unbiased information. 

Such reports, by whomever prepared, 
should follow certain self-evident prin- 
ciples of investigation and_ technical 
reporting. 


Character of load 


The character, distribution and 
amount of the load that can be reason- 
ably anticipated for a municipal plant 
should be carefully determined. The de- 
tails of this load should be accurately 
stated in the report to justify the con- 
clusions reached regarding peak loads 
and total kilowatts consumed per year 
during the life of the bond issue for con- 
struction. This will involve detailed 
investigation of light and power bills in 
the municipality for at least ten years 
past and a conservative forecast of 
future population growth and of in- 
creased demands for light and power at 
least during the life of the bonds to be 


issued. In this connection, attenti: 
should be given to the apparent slowin 
up at present of the growth of villag: 
and cities and the trend of populati: 
from urban to rural areas. 

Where industries are using conside: 
able blocks of power in a municipalit 
considering the installation of a loc: 
plant, investigation of the industri: 
must be made as to the possibility « 
getting their patronage for a municip: 
plant. Likewise large commercial use1 
must be interviewed before an assump 
tion is made that their patronage is as 
sured. Among the domestic users th: 
results of a referendum will give 
good indication of what proportion o 
the residential use could be expected t: 
use the new plant. 


Effect of competition 


In most cases where a municipal plant 
is under consideration, a competitor i- 
already in the field. This competito: 
will influence the amount and characte: 
of load obtainable at the outset and 
will influence the rapidity of increas: 
in business. This competition affect- 
the operating income from the very 
start, and due consideration must bx 
given to it in the design of the munici- 
pal plant and in the predictions of fi- 
nancial results to be obtained. The 
writer recently reviewed a report on a 
municipal light and power plant in 
which the authors of the report as- 
sumed that the utility company could 
be ordered out of business as soon as 
the municipal plant was ready to func- 
tion, on the theory that the company’s 
franchise to use streets and alleys had 
expired. That may be “good law” in 
some localities, but the writer’s experi- 
ence with municipal water plants in 
competition with private water com- 
panies and experience with street-car 
operation where franchises have expired 
makes one a bit skeptical about the 
soundness of such an interpretation 
of the law. At any rate, reliable legal 
opinion should be obtained to justify 
any such assumptions. 

The probability of rate reductions on 
the part of the privately owned utility 
should not be overlooked. Also, the in- 
fluence of local stockholders and bond- 
holders interested in maintaining the 
soundness of their investments in the 
privately owned utility should be con- 
sidered. In several Illinois cities where 
municipal ownership of light and power 
plants was rejected at popular elections 
in recent months the unfavorable vote 
was ascribed to the influence of such 
stock and bondholders. 


Reliability of service 


The plant and distribution system 
should be designed so that it will give 
as reliable service as that furnished by 
the existing utility. | Consideration 
should be given both to a steam plant 
and an oil-engine plant, and occasionally 
to a hydroelectric plant or a combina- 
tion of these. Continuous service for 
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all consumers must be provided. Suf- 
ficient equipment for maintaining practi- 
cally constant voltage at customers’ 
premises during periods of peak load 
must be included in the design. Ample 
generating capacity must be held in re- 
serve at all times, both to provide for 
failure of operating units and to allow 
for the withdrawal of units from service 
for periodic inspection and repairs. In 
addition to the requisite of reliability, 
flexibility of design is needed to provide 
for substitution of more efficient equip- 
ment in the future. In the financial set- 
up for the project it is important that 
provision be made for installation of 
additional equipment, as it will be re- 
quired for future development during 
the life of the bonds to be issued for the 
project. The site of the plant should be 
selected and the buildings designed to 
provide ample room for development 
during the life of the bonds and there- 
after. Consideration in selecting a site 
must be given to a source oi available 
water supply, facilites for economically 
receiving and unloading fuel and 
proximity to the load center. Usually a 
compromise has to be made between 
these practical factors and such other 
matters as zoning restrictions and cost 
of property. 


Construction costs 


The estimate of cost of construction 
should be detailed and reliable, and 
should include an accurate estimate of 
labor costs for installation, as well as 
all necessary incidentals and auxiliaries, 
such as fuel-oil tanks, railroad sidings, 
customers’ service and meter facilities, 
devices for correction of power factor 
and voltage where economically feasible, 
facilities for disposal of ashes and smoke 
and fly-ash eliminators in steam plants, 
etc. 

Provision should also be made in 
connection with setting up figures for 
first cost or capitalization and for load- 
development cost, for such important 
factors as operating capital, stock of 
meters, wire, fuel, transformers, station 
supplies, etc., interest during construc- 
tion, discount on bonds, legal and en- 
gineering expenses, insurance and an 
allowance for contingencies. The costs 
of installing equipment are apt to be sur- 
prisingly high as viewed by municipal 
officials, and can only be accurately es- 
timated when studied in the light of ex- 
perience and types of equipment in- 
volved. 


Distribution costs 


Where an existing utility system is 
being operated, the installation of a dis- 
tribution system for a competing munici- 
pal system will be complicated and will 
be increased in cost by reason of inter- 
ference from existing poles and wires. 

Detailed cost estimates of the dis- 
tribution system and accurate estimates 
of the probable sale of current are par- 
ticularly needed because distribution 
costs vary considerably in various lo- 


calities. A recent study of such costs 
for five different situations showed 
Variations in distribution cost from 
2.7c. per kw.-hr. to 9.2c. These varia- 
tions are due principally to variations 
in customer density, variations in aver- 
age use and in the proportion of under- 
ground and overhead construction. The 
costs of generating and transmitting 
electrical energy vary enough also to 
make imperative accurate, estimates in 
any report on a mumicipal light and 
power plant. 


Load characteristics 


The report should include a study of 
the load factor to be expected in the 
operation of the municipal plant. This 
must be done if equipment is to be se- 
lected intelligently. The purchase of 
equipment with unusually high ef- 
ficiency and quality is justified eco- 
nomically only where a high load factor 
can be safely predicted. In such cases 
the increase in fixed charges is bal- 
anced or exceeded by savings in operat- 
ing expense because of the more nearly 
continuous operation of the high-cost 
equipment at high efficiency. The ac- 
curate determination of the load factor 
will permit a prediction of the plant’s 
suitability for carrying peak loads for 
a considerable length of time without 
sacrificing efficiencies durmg these high- 
load periods. 


Operating costs 


Fixed charges and operating expenses 
must be accurately and conservatively 
estimated in the financial set-up. The 
item of depreciation should be fairly 
considered and not merely roughed off. 
Interest charges, amortization charges 
and ordinary repairs and maintenance 
should be listed separately in the report, 
so that they can be reviewed and 
checked. In estimating the cost of fuel 
and lubricating oil, coal or other fuel, 
too much weight should not be given 
to present low prices. The amount of 
fuel to be used will vary, depending on 
how the load is taken on, and data from 
plants operating with similar load fac- 
tors and other conditions should be used 
in estimating fuel requirements. The 
report should explain in detail the per- 
sonnel anticipated for operating labor, 
superintendence, clerical assistance, etc., 
with wage scales, in order that these 
factors may be reviewed by the inter- 
ested municipal officials. It cannot 
reasonably be assumed that present-day 
wage scales can be maintained for the 
next 20 to 30 years. Any sound esti- 
mate of operating expenses should in- 
clude an allowance for bad accounts re- 
ceivable, which are inevitable in any 


going business. 


In predicting earnings of a proposed 
municipal light and power plant, atten- 
tion should always be called to the item 
of taxes. In estimating the value of 


operating a municipal plant an allow- 
ance should be made for taxes which 
will be lost by displacing or reducing in 


value the taxable property of the com- 
peting privately owned utility. 


Related services 


Often consideration should be given 
to combining an existing water-pump 
ing station with a new light and powe1 
plant, with a view to introducing opet 
ating economies. However, such a study 
must be carefully made. In one case 
that was recently studied by the writer, 
combined operation, which at first 
thought seemed advantageous, was later 
found to be objectionable because com- 
bined operation of a deep-well pumping 
station and a power plant necessitated 
locating the steam-generating station a 
considerable distance away from the 
center of the electrical-distribution sys- 
tem and from a water 
supply. 


condensing 


Legal questions 


Engineering reports should always be 
accompanied by expert opinion as to the 
legality of the proposed construction and 
method of financing. There are cases 
where municiptlities have been enjoined 
from operating plants after they have 
been constructed. 

Some attention must be given in 
present and future reports to probable 
changes in the price index. Inflation 
with accompanying increases in valua 
tion of existing utilities will render it 
more difficult to justify the construction 
of local plants and will make it more 
difficult to obtain rate reductions. 

Because the construction of a munici- 
pal power plant involves a considerable 
expenditure of public funds and because 
it involves the possible reduction in the 
value of investments in existing utilities, 
and also because there are locations 
where such a plant cannot be eco- 
nomically justified, preliminary reports 
on such projects sho Id be unusually 
complete and accurate. Adequate ap- 
propriations for the engineering serv- 
ices involved for such reports are de- 
sirable from the standpoint of public 
policy, and any attempt to prepare such 
a report contingent upon such a proj- 
ect being consummated should not be 
encouraged by municipal officials. 

Reliability and quality of service for 
light and power are fully as necessary 
as lower rates for the average customer, 
and no village board or city council 
should be stampeded into a decision to 
build a local plant based on a report 
that has been hastily and cheaply pre- 
pared. Where cities have received an 
engineering report based on thorough 
investigation and containing accurate 
estimates of construction costs, operat- 
ing costs, fixed charges, repairs, main- 
tenance and probable revenue, they 
should not hesitate to undertake the in- 
stallation of such a plant if the exist- 
ing utility is unwilling or unable to 
offer rate conditions as good as, or bet- 
ter than, those promised by the engi- 
neering report. 





enseathonmaked 


ee eed 


So essa 


; 
> 


8 ENGINEERING News-Recorp, JANUARY 4, 1934 


Experiences in Operating a Blower 
Driven by Sludge Gas 


Comparative results of two nine-month periods indicate 
that Springfield Sanitary District has reduced by more than 
half its cost of power purchased to run air compressors 


By W. B. Walraven 
Engineer, Springfield Sanitary District, 
Springfield, Ill. 


ABOUT a year ago, at the sewage-treatment 
plant at Springfield, Lil, there was in- 
stalled a gas engine to burn the gas gen- 
erated in the sludge-digestion tanks and 
to drive one of the two blowers supplying 
compressed air to the aeration tanks. Be- 
fore that time both blowers had been driven 
by electric motors, and the sludge gas 
had been burned under a hot-water boiler 
to supply hot water for heating the diges- 
tion-tank contents. According to the new 
method of operation, one blower is still 
driven by an electric motor. Heat for the 
digestion tanks is provided by using the 
cooling water from the jacket of the 
sludge-gas engine. The new installation 
was described in detail in Engineering-News 
Record, May 25, 1933, p. 682. In the follow- 
ing article Mr. Walraven recounts some 
of the observations made during nine 
months of operation. — EDITOR. 


Ill., of a gas engine using sludge 

gas for fuel to drive a blower at the 
activated-sludge plant, many inquiries 
have been received relative to the re- 
sults obtained. Most of these inquiries 
naturally center around the net savings 
resulting from this method of operation, 
although some letters still ask whether 
or not the unit will run successfully on 
sludge gas. So far as the Springfield 
situation is concerned, it can be stated 
that the engine has been running. for 
more than nine months, practically con- 
tinuously, except when the gas supply 
fails, and that all indications are that the 
investment will have been paid back 
before all the newness has been worn 
off the units. 

No way appears feasible to set down 
figures to show definitely the amount of 
money the gas engine has saved the 
sanitary district, because an accurate 
comparison is not available with con- 
ditions as they would have been in case 
the gas engine had not been installed. 
Moreover, no new installation can be 
proved absolutely worth while until it 
has completely paid for itself out of its 
earnings. However, the accompanying 


Si. the installation at Springfield, 


table gives at least one measure of the 
results obtained, the fairly steady reduc- 
tion in the amount of electric power 
consumed in supplying compressed air 
to the aeration tanks. 

During October, the best month so 
far experienced, the gas-engine-driven 
blower compressed more than 72 per 
cent of the air required, and during the 
first two weeks of November more than 
90 per cent of the plant load was de- 
veloped by the engine. However, it is 
not to be expected that this condition 
will continue for an indefinite period. 

In the Engineering News-Record 
article referred to above, it was stated 
that the construction cost chargeable di- 
rectly against the gas engine was $7,475. 
If the life expectancy of the units were 
known, figures to represent annual sav- 
ings could safely be given, but it is not 
possible to gq farther than to say that 
if the units continue to perform during 
the next four months as they have in 
the past nine, the engine and _ heat- 
salvage units will have paid their way 
completely. The writer is willing to 
state, however, that had he known as 
much about operating the units last 
spring as he has subsequently learned, 
the savings would be considerably 
greater. - 

In connection with observations upon 
the gas engine some rather interesting 
experiences with the digestion tanks 
have been encountered. Formerly they 
were heated by means of a gas-fired 
boiler, but they are now heated by the 
waste engine heat. During the past 
three months the temperature of the 
sludge within the tanks has been per- 
mitted to rise to above 100 deg. F. and 
even as high as 108 deg. Sufficient data 
are not available upon which to base 
positive conclusions, but the writer is 
beginning to wonder whether 80 deg. F. 
is the optimum temperature, as has or- 
dinarily been considered. It can be said 
definitely that these tanks have behaved 


MONTHLY POWER CONSUMPTION FOR FURNISHING COMPRESSED AIR TO AERATION 
TANKS OF THE SPRINGFIELD SANITARY DISTRICT 


For Nine Months in 1932 
(Motors Only in Use) 


Sewage 


: Kw.-Hr. to Sewage 
Through Cu Ft. Air’ Blowers for 
Aerators, Per Gal. of Compressing 


For Nine Months in 1933 
(Gas Engine and Motors in Operation) 
Kw.-Hr. to 
Through Cu. Ft. Air Blowers for 
Aerators, Per Gal. of Compressing 


Month m.g.d. Aver. Sewage Air m.g.d. Aver. Sewage Air 
Per eary ook. sc oe 10.2 0.63 93,620 9.2 0.71 52.040 
Bh. seb Retain tee 8.5 0.63 108,410 7.5 0.89 57.910 
Eee ree re 0.83 96,050 so 0.71 66,300 
eee ter 7.5 0.89 100,080 6.4 0.64 36,160 
June Aa ted ane 9.6 0.82 117,220 8.8 0.73 58,170 
irae d becca tee 6.6 0.99 111,260 5.7 1.10 41,039 
ee. 3: 4. aemae se v.20 0.83 99,820 5.1 1.02 47,970 
Reptember..... 56 1.20 99'860 5.5 0.98 28329 
Qetaer cn. cs sess 0 ok 5.3 1.22 96 470 5.6 0.98 21,830 

AVAGO; 2c cdisns 7.63 0.39 192,539 7.03 0.86 45,525 


well at 100 deg., and that the supply of 
gas has been both steady and high in 
quality. Following a rain, with the 
consequent increase in fresh sludge 
volume, the production of gas rises 
quickly, with a subsequent rather rapid 
drop back to normal. So far the sludge 
has dried well on the sand beds, crack- 
ing into small particles, without any in- 
crease in odor nuisance. A period oi 
three months is not sufficiently long, 
however, to make any sweeping state- 
ments about the effect of increased tem- 
perature, particularly when no “control” 
tank for comparison of results exists. 

It has been interesting to note that 
higher temperatures are now maintained 
in the four tanks with waste heat than 
were formerly maintained in two tanks 
when the gas was burned under a boiler. 
The most important factor in this 
procedure has been the increase in heat- 
ing-coil surface inside the tanks, neces- 
sitated by the attempt to salvage the en- 
gine heat. In this connection, two heat- 
transfer problems arise, first to absorb 
the heat at the engine, and second to 
get rid of it at the tanks. 

Tests made prior to the installation of 
the gas engine disclosed some enlighten- 
ing facts concerning the transfer of heat 
into sewage sludge. Using galvanized, 
wrought-iron heating coils, a coefficient 
of heat transfer was found as low as 
10.2 B.t.u. per hour per 1 deg. difference 
in temperature per square foot of heat- 
ing surface, with the coils surrounded 
by sludge which averaged 12 per cent 
solids. With other coils surrounded by 
thin sludge, approaching supernatant 
liquor in density, the coefficient was 
found to be about 39. Since these tests 
were conducted within tanks having 
more than 400 sq.ft. of heating surface, 
the results should be quite indicative. 

A great deal remains to be known 
about the use of sewage-sludge gas for 
power, and whether or not it will be 
more widely used depends a great deal 
upon the care with which’ individual 
units are chosen for the next few in- 
stallations. There is no beaten path to 
follow except that laid down by the 
fundamental concepts of mechanical en- 
gineering. The quality and quantity of 
the gas are variable from time to time; 
there may be excessive amounts of hy- 
drogen sulphide prescnt; the pressure at 
which the gas is generated may be too 
low ; or worst of all, the engine may not 
be large enough for the power unit 
which it drives. These are some of the 
things that may wreck an otherwise 
well-planned development... But the ex- 
perience at Springfield leads the writer 
to believe that so long as there are heat 
units in sludge gas, they may economi- 
cally be put to work. 
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Welded Lift Bridge 


Built in Japan 


With trusses of Vierendeel type, a span of 69 ft. and 
a special operating mechanism with counterweights in 
the tower legs and lifting machinery within one abut- 
ment, the structure is unique in design and appearance 


By Shinichi Komuro 


Chief Engineer, Yokogawa Bridge Works, Ltd., 
Tokyo, Japan 


N ALL-WELDED _s—vertical-liit 
A rice spanning between coal-un- 

loading piers at the South Man- 
churia Railway Co.’s freight wharf at 
Kawasaki Harbor, has recently been 
completed. The lift-span trusses are of 
the Vierendeel type, and all four of the 
counterweights are confined within the 
columns of the 40-ft.-high towers. The 


lifting arrangement, patented by 
Taneyoshi Sakamoto, a government 


railway engineer, is of the compensated- 
cable type, enabling all of the lifting ma- 
chinery to be installed within the shore 
abutment below the surface of the road- 
way. Absence of lifting machinery on 
the span improved the appearance and 
also lowered the cost. 


Design details 


The span of the trusses is 69 it., and 
they are spaced 12 ft. c. to c., providing 
a 10 ft. 10 in. roadway. The maximum 
lift of the span is about 30 ft. The 
bridge is designed for a uniform live 
load of 102 Ib. per sq.ft. plus a live-load 
impact of 33 per cent. A wind load of 
30 Ib. per sq.ft. and the effect of earth- 
quakes were also considered in the de- 
sign. The trusses are 8 ft. 2 in. deep 
at the center of the span and 6 ft. 63 
in. at the ends. The section of chords 
and vertical members is made up of 
three plates forming an I-section. Flange 
plates are 9{x15/32 in., and web plates 
are 10% x 15/32 in. 

The flanges are welded to the web 
on both sides by intermittent fillet welds 
} in. long, spaced about 4 in. apart. 
Near the panel points the welds are 


made 
trusses 


continuous. In welding the 
and towers the members were 
assembled with forms and clamps and 
tack-welded at suitable points. Final 


cr 
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shop, and the lit 
towers, 


span and the 
single piece, were 
transported on barges from the tabri- 
cating plant to the bridge site. 

The tinal test made on the operation 
of the lift span, equipped with one 74 
hp. electric motor, showed the follow- 


ing results: 


two 


each as a 


Time Re- Current Re- 
tired, Se quired, Amp. 


Span going up a2 16.5 
1 


Span going down 19 ‘ 


Contractors and engineers 

Phis 

a special contract signed in 
1932, betwen Kazuzo Ichikawa, cl 

of the Kawasaki construction depart 
ment, Southern Manchuria Railway C« 

and Teiji Ebashi, managing director, the 


Yokogawa Bridge Works, Ltd. Th 


under 


carried out 


Noven ber 


project Was 


Rr eid 


ae Te 
error yy 


FIG. 1—WELDED LIFT BRIDGE in Japan with a span of 69 fr. designed 


for a live load of 102 Ib. per sq.ft. on a 10-ft. roadway. 


are confined within the tower legs. 


The counterweights 


Operation is by means of a compensated- 


cable system with operating machinery below and behind the land abutment. 


welding was then done symmetrically in 
order to reduce shrinkage stresses to a 
minimum. 

There is a total of 4,264 ft. of weld- 
ing on the bridge, while the weight of 
the structural steel is about 30 metric 
tons. There are also 15 metric tons of 
cast iron and scrap steel in the counter- 
weights. All welding was done in the 


FIG. 2—TOWERS AND LIFT SPAN were 
welded complete in the shop and trans- 
ported to the bridge site on barges. 


general plans of the bridge were pre- 
pared in the office of the railway com- 
pany under the direction of Kenkichi 
Koyanagi, and the detailed plans of the 
bridge and the lifting machinery were 
prepared by the fabricator, the Yoko- 
gawa Bridge Works, with the writer in 
charge of the work. Tsurukichi Tsuru- 
oka, of the Southern Manchuria Rail- 
way Co., was the engineer in charge of 
construction. The bridge was completed 


in April, 1933. 
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Discharge Coefficients 
for Tainter Gates 


Theoretical expression for discharge coefficient of 


“ideal sluice-gate” 


used as a base for determining 


coefficient for tainter gate, and the coefficients so 
computed agree with those determined experimentally 


By Robert E. Horton 


Consulting Hydraulic Engineer. 
Voorheesville, N. Y. 


TAINTER GATE with round- 
A ended piers and a horizontal floor 

extending downstream at a level 
with the sill constitutes an ideal sluice- 
gate, which may be defined as an orifice 
with contraction suppressed at bottom 
and ends but with full contraction at the 
top and with the side walls and bottom 
of the channel of approach extended 
downstream so as to support the jet and 
prevent it expanding beyond the limits 
of the opening. 

Following somewhat the lines of 
Boussinesq’s analytical treatment of 
weirs'—i.e., by balancing the forces act- 
ing on the water approaching the open- 
ing—Koch and Carstanjen have de- 
veloped an expression for the discharge 
coefficient for an ideal sluice-gate with 
the lip of the gate inclined at an angle ® 
to the horizontal’. This expression can 
be used as a base for determining the 


DIAGRAM FOR DETERMINATION of 
the analytic coefficient for tainter gates. 
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c= 
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ae 


0.7 0.80 
Valoe of Coefficient c, 


discharge coefficient of a tainter gate. 
Referring to the chart and using feet 
and seconds as units, R == the radius of 
the gate; p = the height of the pivot 
above the floor; w = height gate is 
raised; 8 = angle of lip of gate to hori- 
zontal, in radians; D = depth of water 
upstream from the gate piers, He—=depth 
to center of gate opening; N = depth 


w 
D— .; cos 9 = 


2 
p— w : , 
ee ae theoretical coefficient of 











ratio = ee H. = 
w 


discharge; C = actual discharge coef- 
ficient ; and f = c- , 


ae 
The result of Koch and Carstanjen’s 
analysis is the implicit equation for c,, 


1— cos 8 
6 — ——_——__. 
sin 8 
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As N approaches infinity, 


8 
¢; approaches ——————____ 


1 + 6 — cos 0 


Let « = the right-hand member e> 
cept the function 


| 
Cra 
N 
Then 


o.(2N—c1) = Nz ( 


w 


Solving this quadratic gives 

a=N+JN? Nz 

w(1—,f1—=) (4 
N 


Obviously only the negative root o! 
the radical can have a real value. 


1— cos 8 
Let F) = ———_-. (5 
sin 8 
F, = 1+ 0— cos 9. (6 
1— cos 0 
iy 2 + 
sin 8 


1 e 
-~i_——— cos © J. (7 
2 \sin 8 


All of these expressions are functions 
of ® alone, and their values can readily 
be calculated. 





nlG-3) 





cy = : (1) 
a\|{ lf l—cose 1 8 | 
2—- } | + 8 — cos 86 — —}] ——- - + nine a CN GP } 
N/ \ N sin 8 2 \sin 0 } 
Discharge Coefficient = 1.03 C, Substituting these functions (4) 
F (0-2-4) gives for Eq. (8) c, = 
cen} 1-—_N 
NF, - “Fs Fy 1 ) 
@ =Angle of lip of gate N21 as N (2 ee .) | 
to the horizontal we 1 c= ee a 


N= oe Ratio =2 
1-cos®_ 
‘ sin8 
F, = 1+8-cos® 
. I-cos ® 


3” sin® ~cos®) 


2\cind 


Minimum value of N to which formula 
applies for a vertical gate is N= 


HE 





N F,— Fs; | 

The last equation is a general analyti- 
cal expression for the discharge coef- 
ficient for an ideal sluice-gate either 
vertical or inclined at an angle to the 
horizontal from zero to 180°. From 
the conditions of its derivation its ap- 
plication is limited to cases where N 


: . 7 : D 
is not materially < 5. For N oH toe 


~ w r — 1 
eee Oe oe G-)- 
1.0708 w. 


Eq. (8) applies, therefore, to all cases 
where the orifice head exceeds 107 per 
cent of the vertical width of the gate 
opening. With this limitation, Eq. (8) 
applies not only to cases where the gate 
itself is inclined, such as a tainter gate, 
but to cases where the gate is vertical 
but has a beveled lip, provided the out- 
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flowing jet is in contact with the bevel. 
For a beveled gate the angle of bevel 
to the horizontal is to be taken as the 
value of 9. 

The formula is, however, analytical 
and requires experimental data to deter- 
mine the value of f = C 


e, 


An extensive series of experiments 
was conducted by the author and others 
at the hydraulic laboratory of lowa Uni- 
versity on a sluice-gate 10 ft. in length 
with various widths of opening, with 
contraction fully suppressed on the bot- 
tom and sides and complete at the top 
and with the jet fully supported down- 
stream at the sides and supported at the 
bottom by an apron with a slope of 3 in. 
per ft. There was a vertical center 
post mid-length of the opening, 6} in. 
wide, with rounded upstream corners, 
which produced no appreciable con- 
traction. The water was measured by 
an accurately calibrated suppressed 
weir. The experiments will be fully 
described in a pamphlet, publication of 
which is pending.’ 

The sluice-gate was a full-sized model 
of a gate formerly used to supply 
water to two large overshot water 
wheels in the Gallego Mills at Rich- 
mond, Va. 

Column 6 of Table I gives the ob- 
served coefficients computed by the 
formula applicable to orifices 


Q 
ee (9) 
wh V2gh 


where Q is the measured discharge, in 
sec.-ft., and L the horizontal length of 
opening. This includes vertical gates 
and gates with various angles of bevel, 
as shown in column 1. 

Column 7 shows the ratio of the ob- 
served coefficient to the theoretical co- 
efficient calculated by Eq. (8). This 
gives as an average value, f = 1.0307 
or C = 1.03 c, Applying this co- 
efficient to Eq. (8) gives the following 
formula for determining the coefficient 
of discharge applicable to a tainter gate 
or other vertical or inclined orifice con- 
forming to the conditions of an ideal 
sluice-gate : 

Thereon M. Ripley has recently pub- 
lished experimental coefficients for a 





Fi 





6— 


C=1.03 VN} 1— 


NF; — Fs; 
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TABLE I — RATIOS OF OBSERVED TO COMPUTED COEFFICIENTS, 


GALLEGO MILI 


S SLUICE-GATES 


Mean 
Angle of | No. of Range of N Mean Mean ‘ 
Bevel } Tests N Cc 
From } To 
()) (2) 'S)) (4) 65) 6) 
Sharp-cornered bevels, jet in contact with lip 
Deg. Min 
25 -— 33 3 8.79 12.74 11.27 0.8448 1 043 
3 17. 56 20.40 20.75 0.8411 1 036 
Average 1.040 
32 — 06 3 11.01 13.93 2.01 0.8733 1.054 
2 15.61 25.83 20.72 ° 0.8249 1.052 
Average 1.053 
36 — 34 3 5.68 7.28 6.51 0.7708 1.025 
3 8. 8&7 9.27 9.01 0.7745 1.025 
3 11.60 14.46 12.56 0.7825 1.032 
3 16.32 25.77 20.50 0.7844 1.032 
Average 1.028 
44 - 25 3 4.85 6.84 5.75 0.7245 1.014 
3 7.94 9.42 8.72 0.7403 1.029 
3 12.14 13.99 12.84 0.7380 1.021 
3 17.72 26. 38 21.56 0.7409 1.020 
Average 1.021 
Square-edged gates, free jets. 
90 4 4.67 5.64 5.06 0.6104 1.031 
5 5.26 6.88 6.22 0.6147 1.031 
5 7.19 8.11 7.47 0.6173 1.031 
5 8.53 9.90 9.43 0.6172 1.026 
5 11.64 15.54 13.02 0.6176 1.022 
4 18.13 27.10 22.66 0.6254 1.028 
Average 1.028 
Average of all 1.0307 


TABLE II — COMPARISON OF RIPLEY'S TAINTER-GATE DISCHARGE COEFFICIENT WITH 
KOCH-CARSTANJEN'S COEFFICIENT AND HORTON FORMULA 





Depth of | Head on Depth | } 
Vertical | Lip Angle Water Center of Ratio | | Koch 
No Height of | to Horiz- Surface Opening, . D | Observed Horton |Carstanien 
Opening, ontal* to Sill ’ N =— | Cc ] C1 | an 
w, in Ft. .in Deg.| D,in Ft. |H = D : u | 
in Ft. 
() D>. a ae (4) | (>) | (6) (7) (8) ) 
ae aia 
| 0.77 46.0 9.00 8.62 11.7 0.76 0.738 0.716 
2 1.38 48.4 9.00 8.31 6.53 0.73 0.723 0.702 
3 2.10 51.0 9.00 7.95 4.29 0.70 0.707 0. 687 
a 2.85 33:7 9.00 7.58 3.16 0.71 0. 689 0. 669 
5 3.65 56.5 9.00 7.18 2.47 0.68 0. 667 0.648 
6 4.46 59.0 9.00 6.77 2.02 0.67 0.646 0.627 
7 5.38 62.5 9.00 6.31 1.68 0. 60T 0.618 0. 600 
8 6.29 65.0 8.90 5.76 1.43 0.56 0. 587 0.57 
14.7— u 
* Sin 9 = ——__—— H = 9.00 ft. — ji 


20 
+ Corrected for error in discharge on original table. 


governing conditions of the experiments. 
Column 7 shows the observed discharge 
coefficients computed from the experi- 
mental data by Eq. (9) applicable to 
orifices. (See Civil Engineering, Sep- 
tember, 1933, pp. 531 and 532, for 
Campbell and Borland’s criticism of 
Ripley’s coefficients, on the ground that 





(10) 








tainter gate of 20-ft. radius and a length 
of 26.67 ft. (Civil Engineering, July, 
1933, pp. 386-388.) Contraction was 
suppressed on three sides, and the jet 
was fully supported downstream. The 
upstream ends of the intermediate piers 
between adjacent gates were well 
rounded, and the head was measured up- 
stream from the piers. 

Columns 2 to 6 of Table II Show the 


they should have been computed on the 
basis of the head on the top of the 
opening. This is invalid because the 
coefficients as given by Ripley are 
computed as orifice coefficients, i.e., 
with the head measured to the center 
of the opening and are correct for this 
condition. They must be so computed 
if they are to be applied in practice as 
orifice coefficients. The fact that the 


mean velocity used in the orifice for- 
mula is not the true mean _ velocity 
through the opening is taken into ac- 
count in the determination of the 
efficient. ) 

Column 8 shows the coefficient com- 
puted by the author’s Eq. (10), and 
column 9 shows the analytical value of 
the coefficient derived from Eq. (8). 

It will be noted that Ripley’s coef- 
ficients are certainly in agreement with 
the author’s formula within the limits 
of the errors of observation. Ripley's 
coefficients average 3.6 per cent greater 
than the analytical coefficients given in 
column 9. 

Formula (10) is offered as a practi- 
cal equation for determining the dis- 
charge coefficient applicable to tainter 
gates. 

The accompanying diagram is plotted 
from Eq. (8) from which the values of 
the analytical coefficient c, may be ob- 
tained directly for any depth ratio N 
and angle ® The actual coefficient C is 


CO- 


then obtained from the relation: 








poorer 
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C = 1.03 c,. The coefficient C is then 
to be applied in the formula for dis- 
charge through an orifice 


q@ = CA V2gh 


where gq = discharge, in cubic feet per 
second; 4 = area of opening, in square 
feet; and /: = the actual or measured 


head above the center of the orifice. 
This is the head as measured, without 
correction for velocity of approach. 
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Reinforced-Brick Columns 


Data from 33 test columns indicate that strengths 
of steel and brickwork are directly additive, as- 
suming steel strength up to yield point as effective 


By Inge -Lyse 
Research Professor of Engineering Materials, 
Lehigh University, Bethlehem, Pa. 


N EXTENSION of the series of 
A tests of reinforced-brick columns, 
reported in Engineering News- 
Record for March 16, 1933, has fur- 
nished additional data on which to base 
the design of brick masonry. In all, 33 
columns have been tested to date, and 
a design formula is proposed on the 
basis of the test results. For small- 
sized vertical bars with sufficient lateral 
ties (4-in. ties in every fourth joint 
were found to be sufficient), the rein- 
forcement contributed its full yield- 
point strength to the strength of the 
column. With first-class workmanship 
under rigid inspection the strength of a 
reinforced-brick column may therefore 
be considered as made up of the strength 
of the brick masonry plus the yield-point 
strength of the vertical reinforcement. 
The strength formula for the reinforced 
brick column becomes : 

S = kAof's + Avfs (7) 
or for small percentage of reinforce- 
ment : 

S = Atk s oS pfs) (2) 
where § == maximum strength of col- 
umn, 4 = total cross-sectional area of 
column, 4) = cross-sectional area of 
brick masonry, 4. == cross-sectional 
area of vertical steel f’, == crushing 
strength of brick, f, == yield-point stress 
of vertical steel, k = effectiveness ratio 
of brick masonry, and p = ratio of 
cross-sectional area of vertical steel to 
that of the column. 

With a factor of safety F, the permis- 
sible working stress would be: 


fo= (fo + Pf). (3) 


For ordinary masonry construction a 
factor of safety of 4 is considered ample, 
especially so when compared with the 
minimum factor of about 24 for fast 
loading (equal to 2 for sustained load) 
proposed for reinforced-concrete col- 


600 


Total Load on Column, Thousand Lb 
wo 
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0 400 800 1200 1600 2000 2,400 
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LOAD-DEFORMATION DIAGRAMS show 

reinforced column more rigid than plain 

brick column by the rigidity of the vertical 
steel. 


umns by a committee of the American 
Concrete Institute. 

Effectiveness Ratio—The effectiveness 
ratio k depends upon the strength of the 
brick, the strength and plasticity of the 
mortar, the proportions of the column, 
the workmanship, the thickness of the 


joint and the curing of the masonry 
This ratio should be determined experi 
mentally for each job from tests on smal 
masonry units, using the same material: 
workmanship and other conditions tha 
will be used for the actual structure. | 
k = 0.25, f’» = 12,000 Ib. per sq.in 
f« = 60,000 Ib. per sq.in., p = 0.01, an 
F = 4, the working stress in accord 
ance with formula (3) would be 900 1! 
per sq.in. 

The results of the eighteen column 
tested since the previous report (ENK 
March 16, 1933) are given in the ac 
companying table. A deformation dia 
gram for a plain and a reinforced-brich 
column, together with the diagram for 
the vertical reinforcement, is shown i: 

ig. 1. It is seen that the vertical rein 
forcement added its full stress value t 
the rigidity of the masonry, so that th: 
curve for the reinforced column be- 
comes very nearly equal to the sum oi 
the curves for the plain column and the 
reinforcement. This reveals a marked 
similarity in the behavior of reinforced- 
brick columns and _ reinforced-concrete 
columns with respect to both deforma 
tion and ultimate strength. 

The outstanding results of this in- 
vestigation may be summarized as fol- 
lows: 

1. Portland cement mortar contain- 
ing 15 per cent ordinary brick clay by 
weight of the cement gave higher plas- 
ticity and strength than any of the other 
mortars used. 

2. The vertical reinforcement added 
its full yield-point strength to the 
strength of the column when sufficient 
lateral reinforcement was used. 

3. The amount of lateral reinforce- 
ment above that needed for developing 
the yield-point strength of the vertical 
reinforcement did not have any marked 
effect upon the strength of the column 
but generally determined the type of 
failure. Ties of 4-in. diameter in every 
fourth horizontal mortar joint were suf- 
ficient for lateral reinforcement. 

4. The strength of the properly rein- 
forced brick column may be estimated 
from the formula: S = A (k-f’, + pfs). 


4% 


RESULTS OF TESTS OF 18 REINFORCED-BRICK COLUMNS 
(Columns 121% in. square by 10 ft. high) 





Reinforcement, 
Admixture Per Cent 
in Mortar — ———— )-——_— — 
Vertical Lateral 
0 2¢ %-in. ties 
0 23 %-in. ties> 
0 0 \4-in. ties? 
15% clay 0 \4-in. ties> 
5% Celite 0 14-in. ties® 
5% Celite 0 14-in. ties? 
% Celite 0 l4-in. ties? 
57% Celite 0 \4-in. ties> 
15% clay 0 0 
15% clay 2¢ H.Y 14-in. ties> 
15% elay 0 14-in. ties 
15% clay 0 \4-in. ties? 
15% clay 0 14-in. ties® 
15% clay* 0 0 
15% clay* 26 BLY. 0 
15% clay* 2¢ H.Y. iin. tiese 
15% clay* 26 H.Y. Flats¢ 
15% clay* 28 ‘iin. tiese 





Maximum Maximum : 
Load, Strength, Type of Brick 
Lb. Lb./Sq.In. 
530,000 3,400 Perf. de-aired 
452,800 2,900 Perf. de-aired 
479,300 3,070 Perf. de-aired 
594,300 3,800 Perf. de-aired 
531,000 3,400 Perf. de-aired 
705,000 4,520 Perf. de-aired 
562,000 3,600 Solid de-airedt 
640,500 4,100 Solid common 
657,800 4,220 Perf. de-aired 
800,000 5,130 Perf. de-aired 
489,200 3,140 Perf. de-aired 
598,600 3,830 Perf. de-aired 
609,200 3,900 Perf. de-aired 
636,000 4,080 Solid de-aired 
690,000 4,420 Solid de-aired 
809,000 5,130 Solid de-aired 
659,000 4,220 Solid de-aired 
715,000 4,580 Solid de-aired 





e; +; ¢; 4; reinforcement in every !st. 2d. 3d, 4th joint. respectively. 

*1! 2 cement-sand by weight, 42 lb. net water per sack cement, gll others 1:3 mortar by volume. Tested at 
7 days. all others at 28 days. Bs 

tUnderburned, low-strength brick. 
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Construction Water Supply 
for Colorado River Aqueduct 


Project extending through desert region requires $700,000 
water-supply system to provide for construction operations— 
Fourteen wells and seventeen booster stations on 200-mile line 


By Julian Hinds 


Assistant Chief Engineer, 
Metropolitan Water District 
of Southern California, 
Los Angeles, Calif. 


T= PROVIDE water for camps and 
construction operations on the 
desert route of the Colorado River 
Aqueduct, a $700,000 water-supply sys- 
tem has been completed along the 200 
miles from the river to the Coachella 
Valley by the Metropolitan Water Dis- 
trict of Southern California as part of 
the preliminaries for the aqueduct 
project. The problems and obvious un- 
certainties involved in requiring indi- 
vidual contractors to provide their own 
water supplies in the rough desert coun- 
try where wells could only be developed 
after careful study and exploration and 
the necessity for supplying the camps 
of the force-account operations resulted 
in the district’s decision to provide the 
supply line itself. West of the Coachella 
Valley section existing supplies are 
available for construction. The problems 
of securing the supply, the design of the 
system and the construction problems 
are the subject of this article. 

The main aqueduct is 242 miles long, 
made up of tunnels, cut and cover con- 
duit, concrete-lined canals and various 
forms of pipe lines. Construction opera- 
tions will involve 32,227,000 cu.yd. of 
excavation, 3,851,300 cu.yd. of concrete, 
164,000,000 Ib. of steel and miscellaneous 
metal work and the erection of five 
major pumping stations for the total lift 
of 1,600 ft. Much of the work must be 


Big Morongo Well 


done in a desert region, removed from 
established communications and _ public 
utility facilities. The project is divided 
into relatively short schedules and let 
to many individual contractors. It 
would be impracticable for each contrac- 
tor to provide his own utilities and it is 
therefore essential for the district to 
build roads, power and telephone lines 
and the water-supply system for con 
struction operations. 

West of the Whitewater River cross- 
ing at the western end of the Coachella 
Valley (Fig. 1), groundwaters in quan- 
tities sufficient for construction purposes 
are available in many places. Also, there 
are occasional irrigation and domestic 
systems from which water may be pur- 
chased. In this region it is possible and 
economical to provide individual sup- 
plies, and each contractor is required to 
provide his own water. 

East of Whitewater, potable supplies 
are available only at widely separated 
places, and individual water systems are 
not feasible. Beginning at Big Morongo, 
the next canyon east of Whitewater, a 
complete water-supply system has been 
constructed for construction work all 
the way to the intake on the Colorado 
River. 

Estimate of Demand—The amount of 
water needed for the various construc- 


FIG. 1—MAP of western half of aqueduct 

line, showing location of water-supply 

system, wells and booster stations. For a 

map of the entire aqueduct see ENR, May 
25, 1933, p. 678. 
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tion operations was estimated on the fol 
lowing basis: 


‘ i = 

Camps, per man per day 160.00 
Compressors, per 1,000 cu.ft. of free 

air. eee Ute 
Prills, in tunnels, per drill per day 167.00 
Mixing concrete, per cubic yard £0.00 
Curing concrete—not estimated 
Washing aggregate per cubic yard— 

net loss ..... ; 48.00 
Subgrade wetting l-in. depth on area 
covered 


Additional allowance was made for 
miscellaneous uses and waste, and as a 
further safety measure the system was 
designed to supply the maximum esti 
mated daily demand in sixteen hours. No 
specific allowance was made for watet 
for curing concrete, it being assumed 
that curing would be accomplished by 
other means. However, ample water is 
available for such water curing as may 
be found desirable. 

Available supply 

There are practically no surface 
waters anywhere along the aqueduct 
except at the Colorado River. The sup- 
ply must be developed from wells. Even 
at the river it is simpler to pump from 
wells in the bottom lands than to at 
tempt to clarify the river water. For 
about 50 miles east of Big Morongo the 
aqueduct is mostly in tunnel, along the 
north side of the Little San Bernardino 
Mountains, high above the floor of the 
Coachella Valley. The mountains are 
flanked by long porous debris slopes that 
permit percolating waters to escape into 
the valley without the accumulation of 
appreciable underground supplies at the 
higher levels. However, both the Big 
Morongo and Little Morongo canyons 
have considerable areas of water-absorh- 
ing soils above the line of the aqueduct, 
and good wells have been developed in 
each of them. 

Fault lines along the base of the 
mountain range obstruct the movement 
of groundwaters in a few places, thus 
affording other supplies at relatively 
high elevation. One such well, Green's 
Well (Fig. 1), No. 3, was in existence 
prior to the beginning of the district’s 
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FIG. 2 (ABOVE)—Well installation, in- 

cluding pump house (left), aerator and 

tank. Installation is at Little Morongo and 

indicates the terrain in the Coachella Valley 
tunnel division. 





study. It has an estimated yield of about 
100 g.p.m. and has been acquired by the 
district. 

No other important high-level waters 
are found until the Buried Mountain 
Wells are reached, 45 miles farther east. 
At this location a broad deep alluvial 
valley is obstructed by a hill that has 
been almost submerged in debris. The 
escape of underground water has been 
retarded sufficiently to accumulate an 
underground pool of good quality. 

East of Buried Mountain the aqueduct 
line passes into the desert beyond the 
divide of Shaver’s Summit. This area 
is characterized by the remains of 
rugged mountain ranges half buried in 
their own debris. Underneath _ this 
debris the hard rock surface is no doubt 
quite irregular, and closed pockets have 
slowly filled from the sparse precipita- 
tion. In many basins the debris filling 
has not risen to the level of the water- 
tight rock rim, and the underground 
water rises to the lowest surface eleva- 
tion, any excess being dissipated by 





FIG. 3 (BELOW)—Typical pumping set-up 

in a booster plant. The two pumps at the 

station operate under a 325-ft. head with a 

combined rated capacity of 250 g.p.m. and 
a 5,000-ft. maximum delivery line. 


evaporation. This action tends to im- 
pregnate the underground reservoir with 
salts to such an extent as to be unfit for 
use. Several wells drilled by the district 
encountered such supplies and had to be 
abandoned. 

The next usable wells east of Buried 
Mountain are two developed in the out- 
let from the Pinto Basin, some 47 miles 
farther along the aqueduct. No usable 
water was found between the Coxcomb 
and Iron Mountains Usable supplies 
were obtained at wells 13 and 14, in Vidal 
Wash, 67 miles farther east, and also on 
the river banks at Earp and near the 
location of the aqueduct intake. 

There are eleven wells in the system 
at present. The estimated yield of each, 
dissolved solids and total hardness, are 
shown in Table I. All of the waters are 
satisfactory as to quality. Well No. 16 
on the Colorado River is relatively high 
in total dissolved solids as a result of its 
location in an alkaline silt bank. This 
well water is distinctly more saline than 
the river water and will no doubt clear 


up with use. Well No. 15, at Earp, i 
more favorably situated and consequenth 
carries less dissolved minerals. The tw: 
Morongo Wells carry considerable salt 
and are harder than Wells 15 and 16 
The Green Well is fairly high in dis 
solved solids but low in hardness. A! 
the other waters are remarkably soft fo: 
desert supplies. The Morongo Well 
contain. sufficient carbon dioxide to caus: 
corrosion in the pipe lines; the conditio: 
has been relieved by the installation o: 
aerators. 
Division of system 

The system is divided physically int: 
four distinct parts. The most westerly 
section, supplied by the Morongo and 
Green Wells, feeds the Coachella divi 
sion as far east as the Berdoo Camp. 

East of Pushawalls the rough country 
forces the line down to El. 700, about 
1,000 ft. below the aqueduct grade at 
Berdoo. Ii the line had extended farthe: 
east, even lower grades would have been 
required. Because of this topographic 
condition and the fact that the water 
available from Morongo and Green 
Wells is just about sufficient to supply 
the needs up to Berdoo, the line is dis- 
continued at that point. However, should 
the yield of the three wells prove inade- 
quate, additional supplies can be brought 
up from the Coachella Valley. 

A much longer division serves the 
aqueduct from the Fargo Camp to the 
west portal of the Iron Mountain Tun- 
nel, a distance of 79 miles. Water for 
this division comes from the Buried 
Mountain and Pinto Basin Wells. Be- 
cause no suitable supply could be found 
in the basin between the Iron and Cox- 
comb Mountains, it was necessary to lay 
the supply line from the Pinto Well over 
the top of the Coxcombs. This requires 
considerable boosting but permits serv- 
ing the remainder of this division by 
gravity. 

The next division, from the east 
portal of the Iron Mountain Tunnel to 
the Colorado River at Earp, supplies 70 
miles of aqueduct construction and re- 
ceives water from Sand Draw, Vidal 
Wash and Earp Wells. 

The river division extends from a 
well near the Parker Dam site up into 
the Whipple Mountains. It will supply 
the Gene Draw, Copper Basin and east 
portal of the Whipple Mountain tunnel 
and the pumping plant and reservoir 
camps. 


Design of system 


The pipe lines and pumping stations 
were designed to deliver the necessary 
flows at the lowest total combined in- 
vestment and operating cost. The line is 
made up of 5-, 6-, and 8-in. light-weight 
welded steel pipes, of the type generally 
used for gas-line work. Branch lines 
are of 3- and 4-in. size as required. Ex- 
cept at drainage crossings and over 
rocky sections, the line is laid in trench 
with an 18-in. minimum cover. The 
longest stretch of uncovered line is 
across the Coxcomb Mountain, where it 
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is anchored on the rock at intervals of 
150 to 250 ft. with anchors consisting of 
a strap welded to the pipe and fastened 
to two bolts grouted in the rock. 

The pipe was bent cold in the field to 
fit the contour and alignment, or cut, 
mitered and welded as required. No ex- 
pansion joints are provided, and the 
pipe was purposely looped or laid crooked 
in the trench, providing slack to take 
care of expansion and contraction. Where 
laid on the surface, the pipe was bent or 
sprung in a lateral arc between the 
anchors, the arc being supported on skids 
or smooth ground to permit movement of 
the pipe under changing temperatures. 
All valves and fittings are of standard 
design, with welding nipples for attach- 
ing into the line. 

The line is generally located as close 
as practicable to the aqueduct; in many 
places it is on or immediately adjacent 
to the right-of-way. In the mountainous 
sections the line usually follows along 
the comparatively easy ground at the 
foot of the hills, with branch lines to the 
tunnel camps and other points of use. 

For convenience in operation and 
maintenance, valves were installed in 
the line every 4 or 5 miles. Service out- 
lets, consisting of a 3-in. valve with 
flange and nipple attached for welding, 
were installed opposite each tunnel 
working point and at intervals of about 
10,000 ft. opposite canal and conduit 
section. Drain outlets were installed in 
low spots and air relief valves on all 
major summits. 

The branch lines required to reach 
the actual points of consumption are not 
considered as a part of the main system 
and are to be installed by the individual 
contractors or, in case of force-account 
work, as a part of the construction job. 
A number of these branches have al- 





FIG. 4—COMBINED WELL and booster 


station installation. Well house at right, 
with discharge tank and booster plant 
house in center. 


ready been installed, and others will be 
needed, Only those installed by the dis- 
trict to supply its own camps for the 
Coachella tunnels are shown in Fig. 1. 


Pumping equipment 


The wells of the supply system are 
all equipped with deep-well turbine 
pumps varying in capacity from 150 to 
750 g.p.m. and operating under heads 
of 60 to 530 ft. Each well pump dis- 
charges into a near-by tank that is 
equipped with a float valve for auto- 
matic operation of the pump. The de- 
tails of this well-pumping equipment are 
shown in Table I. 

Nineteen booster stations are required 
to overcome the differences in elevation 
and friction losses in the long delivery 
lines. These stations are designed as 
transmission boosters and provide de- 
livery pressure only incidentally. All 
except two of the stations are equipped 
with duplicate pumping units to provide 
for emergencies. The booster pumps 
(Fig. 3) handle from 40 to 750 g.p.m. 
under heads varying from 160 to 800 ft. 


TABLE I— DATA ON WELLS AND WELL-PUMPING EQUIPMENT ON CONSTRUCTION 
WATER-SUPPLY SYSTEM 


Pumping Equipment 


Depth Depth Oper. Pump 
Ground of Well, to Water, Test Total Hard- Head. Cap., Pump 
No. Location Elevation Ft. Ft. g.p.m. Solids ness Ft. g.p.m. hp. 
1 Big Morongo....... 1,788 26 15 350 1,088 411 62 375 15 
2 Little Morongo... . 1,618 70 56 400 882 417 124 350 20 
3 Green Well........ 1,045 187 137 110 957 82 206 150 15 
4 Buried Mt. (east)... 1,320 555 244 190 355 80 400 300 50 
5 Buried Mt. (west). . 1,350 536 266 210 526 158 442 200 40 
7_ Pinto (lower)... 682 452 181 450 615 47 ; 
8B Pinto (upper). 1,045 547 97 410 408 10 160 750 40 
13° Vidal. cae Wades & 960 785 290 100 660 74 530 150 30 
14 Vidal (drilling), 

15 Earp. 369 93 1 340 811 345 90 300 10 
16 River a . 381 103 17 450 1,737 402 60 600 15 
TABLE II — BOOSTER PUMPING STATIONS 

Rated Operating Maximum 
Capacity, Head, Length No Pump Pump 

Booster Station g.p.m. Ft. Del. line, Ft. Pumps Stages hp. 
5 250 325 22,000 2 4 40 
Bes ‘ 140 400 27,000 2 a 40 
3 (west)... 240 400 40.300 1 + 50 
3 (west) “ 240 400 40,300 ! 3 50 
3 (east) . ‘ 200 730 39,200 2 6 75 
ase ; 180 720 38,600 2 6 75 
5 (west) ‘ , 300 600 44,600 2 4 75 
Pac ess ; 260 600 24.400 2 4 75 
o. oF 170 690 2,000 2 6 75 
PS Wenn ds eas ‘ 150 360 44,600 2 6 25 
a ee Peed 180 400 65,400 2 a 40 
, Sea é 220 360 50,000 2 + 40 
heii earn a ai Tie se 260 460 46,000 2 6 50 
ethers 240 460 86.100 2 2 50 
1235; 240 800 22,700 2 2 100 
13. 110 550 16,000 2 5 50 
14. ; 260 720 14,000 2 6 100 
Green. 150 300 5,000 ! 2 25 
Sand Draw. / 150 200 4,000 1 2 15 
Buried Mountain....... 250 325 5,000 2 + 40 


1934 15 


All pumps are electrically driven multi- 
stage centrifugal units. The details ot 
the booster pumping stations are 
in Table II. 
the district's 


given 
Power is supplied trom 
66-kv. transmission line, 
which extends the entire length of the 
aqueduct. 

Each pump is automatically 
controlled through time relav switches, 
a float-actuated cutoff valve located at a 
tank at the head of each section of lift 
line, and a flow-meter-actuated pump- 
motor switch at the bottom. The relay 
switches are set so that the pump starts 
as often as required to meet the demand. 
When the tank at the head of the 
filled, the cutoff valve there is 
and flow stops through the 


he wster 


line is 
closed 
flow metet 
at the bottom. This in turn opens the 
pump switch and pumping ceases. 


Storage Facilities—A tank is pro- 
vided for each well (Fig. 4), or group 
ot wells, to receive the discharge ot the 


well pumps. A tank is also provided at 
each point of diversion from the 


t 


main 
line, to serve as a forebay for the booster 
pump to the contractor’s camp where the 
pump discharge is received in an addi 
tional terminal tank. Other tanks are 
provided tor general storage purposes 
and for controlling the main-line flow. 

Six of the storage tanks on the main 
line, of 300,000-gal. capacity each, are 


of the embankment type, gunite-lined 
and covered with redwood ship-lap 
roots. The gunite is 14 in. thick and 
reinforced with 6-ga., 4x4-in. welded 


wire mesh. All the other tanks installed 
by the district are of bolted or riveted 
steel construction. Some of the contrac- 
tors are using wood-stave terminal tanks 
Additional diversion and terminal tanks 
will be installed as more units of work 
are started. 


Construction 


The main pipe lines were constructed 
under three sets of specifications: (1) 
Big Morongo to Yellow Canyon; (2) 
Yellow Canyon to Sand Draw Well: 
and (3) Sand Draw Well to the Colo- 
rado River, including the line from 
Eureka Well into the Whipple Moun- 
tains. Construction was begun Jan. 30 
and completed Aug. 25, 1933. 

Trenching and Backfilling—Trench- 
ing on the first of these contracts was 
done almost entirely with a heavy road- 
grader drawn by a 60-hp. tractor. In 
easy ground two round trips completed 
the trench to the required 18-in. mini- 
mum depth, but an additional trip was 
sometimes necessary in harder or stony 
ground. In the worst sections a heavy 
single-tooth scarifier was used to loosen 
the ground. Some bulldozing was neces- 
sary to clear the right-of-way of 
boulders before trenching. An attempt 
was made to use a light-weight, 18-in. 
shovel for difficult trenching, but this 
proved too costly and slow and was 
abandoned. In general, the equipment 


was rather light for the job. 
On the next contract, to the east, the 
most difficult section of the line was in 
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the vicinity of Cottonwood tunnel. An 
irrigation plow drawn by a 60-hp. trac- 
tor was tried and abandoned; a light 
road-grader, drawn by the same tractor, 
was tried and also abandoned as being 
too light. A heavy grader and another 
60-hp. tractor were then obtained, and 
the two tractors in tandem were used to 
draw the grader. This proved a very 
satisfactory combination for difficult 
ground. Some preliminary work on the 
right-of-way with a bulldozer, as well as 
moving boulders and breaking down the 
banks of washes, were necessary. 

A great part of the line from Yellow 
Canyon to Sand Draw lies in loose 
sandy soil. In this section a V-plow 
was strengthened by reinforcing with 
plates and braces and hooking to the 
two tractors. A trench about 20 in. deep 
was made by this combination with a 
single pass, and as much as 10 miles per 
eight-hour shift was made under favor- 
able conditions. When the ground be- 
came so firm that the plow broke fre- 
quently or the tractors were unable to 
pull it at the required depth, a shallower 
trench was made with the plow and 
later deepened with the grader, or the 
plow was discarded and the grader alone 
used. Three passes, or 14 round trips, 
were necessary to build the trench with 
the grader when two tractors were used. 

On the contract for the east section to 
the Colorado River the methods were 
exactly the same—in fact, the same plow 
and grader were used. A more liberal 
use was made of the scarifier tooth in 
hard ground on this part of the line. 

It was necessary to supplement ma- 
chine operations with hand labor, dig- 
ging through narrow washes and deep- 
ening in places to avoid abrupt changes 
in slope. Backfilling was done through- 
out with a 30- or 60-hp. tractor fitted 
with either a fixed or adjustable angle 
bulldozer. 

Hauling and Stringing Pipe—Six- 
wheel trucks with two-wheel trailers 
were the usual equipment for hauling 
and stringing. Auxiliary power for 
rough ground and sand was supplied by 
tractor. In the vicinity of Cottonwood 
tunnel and the Eagle Mountains the 
pipe was stockpiled at convenient points 
along the road and distributed by trac- 
tor-drawn trailers. 

Welding—All welding was done with 
acetylene. Where possible, the pipe was 
aligned for welding, on skids across the 
trench, in straight strings several hun- 
dred feet long. This work was done by 
a lining-up crew who also swabbed the 
pipe free of dirt. The welding crew fol- 
lowed, tack-welded the joints and then 
completed them. The tacks were melted 
and rewelded during the welding. While 
welding, the pipe string was rotated to 
provide continuous top-welding. Three 
or four welders with helpers were the 
usual crew. 

The welded strings were lowered into 
the trench in loops to provide slack. The 
strings were then connected by a follow- 
up crew. Backfilling was done during 
the coolest part of the night after the 


remaining skids had been removed and 
the pipe had settled in the trench. 

An acetylene generator mounted on a 
truck and supplying gas to three welders 
was used on the line from Yellow Can- 
yon to Sand Draw Well. Although the 
gas produced by this equipment was 
cheaper than that brought in the stand- 
ard containers, it is doubtful if its use 
resulted in much economy. Moving the 
equipment consumed a large part of the 
welders’ time. The generator was fre- 
quently stuck in the sand while the whole 
gang worked to free it, and it also had 
the disadvantage of forcing a fast welder 
to wait for a slower one. Four gene- 
rators, each supplying a single welder, 
were used on the eastern sections but 
were discarded for the remainder of the 
work in favor of individual gas tanks on 
light automobiles. 

Rates of progress in welding varied 
greatly, depending on the character of 
the ground traversed. The lower limit 
was about 25 welded joints of 6-in. pipe 
per welder per eight hours, and the upper 
limit about 60 joints. 

Bending crews accompanied the 
lining-up crew. Cold bends were made 
by: (1) man power, (2) pulling with a 
truck or tractor or (3) a bending ma- 
chine. The bending machine consisted of 
a hydraulic jack inserted between the 
pipe and a cable, the ends of which were 
attached by clamps to the pipe about 
5 ft. on each side of the jack. A saddle 
on the pipe under the jack prevented the 
pipe from flattening, and spreaders be- 
tween the saddle and the clamps pre- 
vented the clamps from slipping. With 
this machine, four men could make a 
15-deg. bend in about 5 min. 

Testing—After welding, and before 
backfilling, the pipe was subjected to a 
hydraulic pressure of 500 Ib. per sq.in. 
and carefully inspected. Pin holes were 
calked, but for any other leak the weld 
was cut out and the joint rewelded. Very 
few joints were cut out, and pin holes 
averaged about one per mile for the 
entire line. No failure of the pipe oc- 
curred at any place. 

Every effort was made to obtain 
welders whose work was consistently 
good. Welders selected by the contractor 
were tested by a district inspector; 
about half the welders tested qualified. 
As the work proceeded, joints were cut 
out of the line at random intervals and 
tested. This furnished a constant check- 
up on the welders. All the work was 
carefully inspected, and any joint was 
cut out if it showed any deficiency in 
workmanship or strength. This was 
very seldom necessary, for the welders 
were excellent workmen. 

Reservoirs—Excavation and embank- 
ment for the six 300,000-gal. reservoirs 
were balanced as nearly as possible. The 
fill was placed in 6-in. layers, and each 
layer was moistened and compacted with 
a sheepsfoot roller. Four of the reser- 
voirs were excavated by means of two 
l-yd. Fresno scrapers, each drawn by a 
30-hp. tractor. This proved to be a slow 
and expensive method. The other two 


reservoirs, under the same contract 
were excavated with a l-yd. gas drag 
line. The dragline could complete th: 
rough excavation and embankment fo: 
one reservoir in about three days a 
compared to two weeks for the scraper- 

Water for all embankment was ob 
tained from the district pipe line by ar 
rangement with the pipe-line-testiny 
subcontractor. No storage was provide: 
at the work, and consequently there wer: 
numerous interruptions in the water 
service, but a generous supply was pro- 
vided when operating,-and this proved 
highly desirable in compacting the sand 
and gravel encountered. 

Operation of System—All of the main 
water lines, including the well pumps, 
booster pumps and main storage reser- 
voirs, are operated by the district, and 
water is sold to contractors at 15c. per 
100 cu.ft. Measurement is made at the 
tap from the main line, and the contrac- 
tor installs and operates all pipe lines, 
tanks and equipment required for han- 
dling the water delivered to him. He 
is also expected to provide sufficient 
storage facilities to permit shutting 
down the district’s system eight hours 
daily, or longer in an emergency. 

Practically all of the pipe line and the 
reservoirs were put into operation as 
soon as constructed, using gas-driven 
pumps temporarily. No evidence of 
faulty construction has appeared. The 
eastern part of the pipe line was con- 
structed. during the hottest season, the 
temperature even at night being high, 
and pipe line backfilled at high tempera- 
tures might be expected to give trouble 
as the temperature lowered. The ex- 
tremely hot weather slowed up the work 
considerably, and the morale of the 
whole organization was lowered by 
cases of sickness from the effects of 
heat. This did not, however, prevent 
the carrying out of a thorough job. 

Organisation—F. E. Weymouth is 
general manager and chief engineer of 
the district, and J. B. Botd is construc- 
tion engineer directly in charge of all 
work of this nature in the field. Valuable 
assistance in the preparation of this ar- 
ticle was rendered by A. R. Baker and 
G. E. Archibald, assistant engineers. 

The greater part of the water-supply 
system has been built by contract. From 
Big Morongo to Yellow Canyon ($18,- 
237 total) contract for trenching and 
backfilling was held by George Rowland, 
and laying was done by Clark, Camp- 
bell & Callahan. From Yellow Canyon 
to Sand Draw Well ($56,965 total ) Clark, 
Campbell & Callahan had the contract 
for trenching and backfilling, with Ray 
Schweitzer holding the contract for lay- 
ing. A $17,384 contract for reservoirs 
on this section was held by Macco- 
Robertson Co. From Sand Draw Well 
to the river the $24,217 contract for 
both trench work and pipe line was held 
by the Lang Construction Co. Western 
Pipe & Steel Co. had a $9,525 contract 
for three reservoirs, and the Lacy 
Manufacturing Co. had a $3,275 con- 
tract for steel tanks. 
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From Job 


Test on Methods of Pouring 
Under-Water Concrete 
By Ambrose G. Hampton 


Beaufort, 8. €. 


ONCRETE poured under water can 

never be subjected to the careful in- 
spection that is accorded other concrete, 
and for that reason there is a question 
as to the best method of handling such 
operations. Accordingly, a series of 
tests was made of three methods of 
pouring Standard 6x12-in. molds were 
submerged under 2 ft. of water and were 
filled through a small tremie and bottom- 
dump bucket. With each set a cylinder 








TOP—Cylinders poured with dump bucket. 

Note distribution of honeycomb and 

washed places. Average compressive 
strength is 53.6 of dry concrete. 


CENTER—Cylinders poured with tremie, 
using usual methods of charging. Bottom 
of right-hand specimen is built up for 
testing. Average compressive strength is 
9.1 per cent of dry-poured cylinder. 


BOTTOM—Cylinders poured with tremie, 

which was charged before submerging. 

Average strength is 77.4 per cent of dry 
concrete. 


was made in the dry so that comparison 
with standard concrete might be made. 
A 1:1.6:2.7 mix was used, with 3-in 
maximum size of aggregate. 

Fig. la shows the three cylinders 
poured with the bucket, filled dry, 
lowered to the bottom and dumped. The 
compressive strength of these three 
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cylinders averaged 53.6 per cent of that 
of the corresponding dry-poured cylin- 
der. Fig. 1b shows three cylinders 
poured through a 3-in. tremie charged 
while in the water. Wash occurred, 
owing to the impossibility of charging 
the tremie suddenly, as would be effected 
in practice, with the result that the 
average compressive strength of the 
three cylinders was only 9.1 per cent of 
dry-poured concrete. One badly washed 
batch accounted for this low figure, but 
nevertheless unreliability of the method 
is indicated. In pouring the cylinders 
shown in Fig. lc, the tremie was closed 
at the bottom and filled dry, then was 
lowered to the bottom and discharged by 
opening the gate. The average com- 
pressive strength of these three was 77.6 
per cent of the dry-poured cylinder. It 
would seem that this method of charging 
the tremie should prove most effective 
in practice. In using this method, the 
bottom of the tremie may be raised 
above water until it is filled, or the 
bottom may be closed with a tight gate 
and the tremie lowered until the top is 
within filling range, with water ex- 
cluded by the tight gate. Either method 
of operation will be successful in that it 
will keep the concrete from washing and 
segregation until it is dumped in place. 
The tests were made with the assistance 
of Salvadore Latorre, of the South 
Carolina state highway department. 


Computing Paving Area 
at Street Intersections 
By A. M. Weber 


Vontclair Engineering Department, 
Montclair, N. J. 


N CONNECTION with the work of 

estimates on municipal paving there 
was developed a short method for com- 
puting the area of paving at street 
corners included between the are of 
the curb return and the two tangents. 
A formula gives the area desired 
(shown in the accompanying sketch) in 
terms of the chord length, middle 
ordinate and a coefficient (varying with 
the central angle) to be found in the 
table. The chord length and middle 


Formula and table for computing area of 
paving at intersections. 


Area A= KMC 
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ordinate are easily measured by the field 
party, and the central angle is alwavs 
known closely enough to use in entering 
the table. The development of th 
formula is as tollows: 

Let area of paving to be com- 
puted; C = chord length; E = ex- 
ternal distance; 1/ == middle ordinate; 
R radius of arc; 4, = 
ment: and A central angle. 

A=14C (E+ M)—H, 
VW = R—R cos} 4 
R " R—R cos 4 A 
—— R _— 


; cos 43 
vr 


A h ( (54 w)—A ' 
COs 3 
] t cos 4A 
-( a) Me — 1, 


For a given central angle there is a 
fixed ratio between the area of the se¢ 
ment and the product of the chord and 
middle ordinate. Denote this by AX. 
Then 4 XMC. 


i-pcss4y. 
Also, A = ( = ri) MC—XM 
A 


. ¢ + COs \ ve 
= (SES —Xx) Me 


area of seg 


Then 


a 


i 


| 
Instead of using 2/3 for the value of 
X from the approximate formula 1 
2/3 MC, a table of chords, middle 


ordinates and areas of segment (for unit 
radius) for varying central angles was 
used to solve for an exact value of YX 
for various central angles. Substitu- 
tion of the proper values for Y and 
cos 3 4 for the different central angles 
gives us a coefficient 
: 1+cos$4_ ,, 
K=(Gosa 3-3). 
Then A = KMC. 

The accompanying table gives values 
of K for central angles from 60 to 120 
deg., which cover most street intersec- 
tions. It may be extended to include 
any other central angle, or values for 
angles closer than 10 deg. may be ob- 
tained. 


Temperature and Humidity 
Control in Cement Testing 


By M. Houghn 


Assistant Engineer. Physical Testing Laboratory, 
Columbus, Ohio 


HE standard method of testing ce- 

ment, as adopted by the American 
Society for Testing Materials, requires 
that “The temperature of the room, the 
materials, the mixing water, the moist 
closet and the storage-tank water shall 
be maintained as nearly as practicable 
at 70 deg. F., and the mixing water, 
moist closet and the water in the stor- 
age tank shall not vary from this tem- 
perature more than + 3 deg. F.” It 
is further provided that “The relative 
humidity of the moist closet shall not ° 
be less than 90 per cent.” 
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CONSTANT TEMPERATURE and humid- 

ity is maintained in the cabinet by a 

mechanical refrigerator, a gas-heater and a 
water spray. 


As a result of the temperature and 
humidity requirements, a special con- 
stant temperature and humidity storage 
cabinet, as shown in the accompanying 
illustration, with a capacity of 75 sets 
of briquets (7 briquets to each set) has 
been designed and constructed in the 
physical testing laboratory of the city 
of Columbus. This cabinet is provided 
with automatic thermostatic control and 
has operated satisfactorily since first 
placed in service on Jan. 15, 1932. 

The cabinet equipment includes a 
mechanical refrigerator, a gas heater 
and a thermostatic regulator. Three fine 
streams of water spray down on spherr 
cal surfaces located in the top of the 
cabinet. The resulting mist, which can 
be controlled by raising or lowering the 
spherical surfaces in the tube casings, 
is responsible for the humidity main- 
tained within the cabinet. A baffle (not 
shown in the illustration) extending 
under the sprays the entire length of the 
cabinet prevents water from dropping 
down on the molds or pats. The over- 
flow from the three sprays is carried 
down the back of the cabinet to the top 
pan under each spray. Each pan con- 
tains an overflow maintaining a 14-in. 
depth of water, with the water flowing 
from the top pan down through each 
succeeding pan and thus maintaining a 
constant temperature of storage water. 
From the bottom pan the water passes 
out through the overflow, which has a 
water baffle to prevent inflow of room 
air through this drain. About 10 gal. 
of water per hour is required. With this 
equipment it has been possible to main- 
tain at all times a humidity of 90 to 100 
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per cent and a temperature varying not 
more than 1 deg. above or below 70 
deg. F. The cabinet as shown occupies 
a floor space of about 16 sq.ft. 

The cabinet was designed jointly by 
the writer and D. H. Wyatt, engineer 
of the Frigidaire Corp. in Columbus, 
under the direction of Charles P. 
Hoover, chemist in charge of water 
purification in the division of water, 
Department of Public Service. 


Engineering Applications 
of the Photo-Electric Cell 


By Raymond Francis Yates 
Radio Engineer, Buffalo, N. Y. 


HE photo-electric cell and its at- 

tendant light source, amplifier and 
relay may be used to perform many 
tasks connected with engineering and 
contracting operations. The apparatus 
is inexpensive and will control many 
simple operations as a substitute for the 
human eye. 

It has been used to make the filling 
of supply bins automatic. A properly 
shielded photo cell is mounted on the 
top of the bin in line with the position 
of the top of the contents at maximum 
capacity. The light source is placed on 
the opposite side of the bin. When the 
bin is filled the material will obstruct 
the light beam and the cell will cause a 
warning bell to ring. By a similar 
arrangement, hoppers may be filled 
automatically and, when filled, they may 
be automatically discharged. A modifi- 
cation of this system has been used by 
contractors in the mixing of concrete 
where weight was used to operate the 
cells in place of cubic capacity. A series 
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of photo cells was placed near the bea: 
of a scale, so arranged that when t! 
proper amount of material was placed ; 
the hopper the cell tripped a relay a 
this, operating through a second rela) 
stopped the flow of material. 

A Buffalo contractor made good u 
of the photo cell, He was making 
large excavation inside a fenced-o! 
property that was very strictly guarde 
against intrusion owing to the secr: 
nature of the process going on in th 
plant buildings. It was necessary to us: 
a gate that was not attended, and th 
contractor was faced with the necessit 
of hiring a man to open and close th: 
gates or stand guard to prevent th 
entrance of unauthorized persons. Phot 
cells arranged on either side of the gate 
used in connection with counterweight- 
and a small electric motor, solved th: 
problem. 

Counting automatically with a hig! 
degree of accuracy and up to speeds of 
3,000 units per minute may also be done 
with photo cells simply by having the 
objects interrupt a beam of light as they 
pass by. In this manner, buckets, trucks, 
barrels or anything large enough to cut 
out the light source for an instant may 
be counted. The present devices for 
automatic operation of door control and 
floor leveling as used on the modern 
elevator may be modified to fit contract- 
ing requirements. 


Support 42-in Storm Sewer 
by Novel Method 


By Robert G. Blanchard 


Senior Civil Engineer, 
New Jersey State Highway Commission 


ONTRACTORS on state highway 

construction work in Fort Lee, 
N. J., used a novel method for support- 
ing a section of 42-in. storm sewer 
through a muck bog. At the top a 6-ft. 
stratum of stable material formed a 
floating crust on a lower stratum of soft 
yielding muck or peat, and a plan was 
approved by the state highway commis- 
sion whereby the sewer would be sup- 
ported by 6x8-in. creosoted timbers 
placed every 6 ft. across the trench and 
over the pipe. These cross-timbers 
rested on 3x12x36-in. creosoted bearing 
blocks or mud sills, two at each end of 
the cross-timbers. The trench was back- 
filled to the springing line of the pipe 
with carefully selected material of such 
a nature as to give additional support 
to the pipe. 

Corrugated ironn pipe with paved in- 
vert, furnished in 18-ft. lengths, was 
used on this section and was suspended 
from the cross-timbers and brought to 
correct grade by means of 3-in. U-bars. 
With a crane and crew consisting of 
a foreman and four laborers, an aver- 
age of 100 ft. of sewer was laid per 
eight-hour day. The contractors found 
this type of support much cheaper and 
more quickly installed than timber- 
piling foundation, and so far as can be 
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VIEW OF SEWER construction, showing 
timber support being set in place above 
corrugated iron culvert. 


determined the sewer pipe has remained 
to true grade and alignment. P. Gio- 
vannone Construction Co. was the con- 
tractor on this job, and the writer was 
engineer for the highway commission. 


Girders and Hanger Rods 
Substituted for Columns 


By Sheldon D. Werner 
Roselle, N. J. 


URING the construction of the 

Goodyear Tire & Rubber Co. ware- 
house at 66 So. 8th St., Newark, N. J., 
it was found necessary to omit two 
columns in the first story to allow large 
trucks to reach a loading platform 
within the building. The building had 


STEEL GIRDER at third-floor level sup- 
ports second-floor girders by steel hangers. 










~ Reinforced concrete column 
-*\,. Supported by stee/ girder 


_-> Column dowels pass through 
holes in flange of girder 


‘Reinforcing bars pass 
through holes in webof 
girder 


p _-- 36 * girder, 260/b. 


ys ls Steel rods bent cold 
over top flange of 36” 
girder to form 6 rod 
hangers ,upset ends and 
square rn 


-Poured concrete 
covering 





been designed for reinforced concrete 
throughout, but the girders necessary to 
support two floors and roof were re- 
quired to withstand a bending moment 
of 20,000,000 in.-lb., which was impos- 


Letters to 


PWA Labor Classifications 
in Minnesota 


Sir—Your editorial “Labor Classi- 
fication” (ENR, Nov. 23, 1933, p. 633) 
was timely and directed attention to a 
matter of extreme importance to the 
construction industry. You are incor- 
rect, however, in your statement that 
standardized wage scales and_ labor 
classifications have not been announced 
by agencies of the Public Works Ad- 
ministration other than the U. S. 
Bureau of Public Roads and the Corps 
of Engineers. Several state engineers 
of the PWA have made up wage scales 
and labor classifications for use in 
their respective states. This has been 
done to forestall so far as possible 
the labor disputes which you decry in 
your editorial. So far as I have been 
able to determine, there is nothing to 
prevent every state engineer of the 
PWA from formulating a proper wage 
scale and labor classification for his 
state. The National Board of Labor 
Review will come into the picture only 
in case of labor dispute. 

At the outset of PWA operations in 
Minnesota we made and have since used 
a standard wage scale and labor classi- 
fication on all non-iederal projects. It 
was made after consultation with city 
and county officials, engineers, ar- 
chitects, labor leaders, contractors and 
others. We have had about 50 separate 
contracts operating under it and, to 
date, no labor disputes of any kind on 
any of these contracts have been 
brought to my attention. It should be 
obvious that it is not practicable to 
make a uniform wage scale and labor 
classification such as ours for the na- 
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limited 


therefore nece 


4 ; 
sible in concrete of 


It was 





ssary to use 
steel girders and four steel colw 
with some means of hanging the 
fl Or beams Irom abo is ] i 
these deep girders in the secot 
framing would have interfered 
electrically operat 1 garage doors. Alter 
much investigation the use of rods f 
hangers was decided on This method 
allows continuity of reintorced- 
members, simple field work and | 
cost. The hanger rods were bent to 
in the shop and tested to 50,000 Ib. wit] 
out any sign of weakness at the bend. 
The bearing plates were drawn up tight 
after the concrete forms were stripped 
and were covered with metal lath and : 
plaster to allow for future inspection 
The four steel columns run from 16 it 
below the first floor to the bottom flan 
of the 36-in. girders. The entire change: 


was made at a cost of $1,400, 


the Editor 


1 


tion. It also should be obvious that 
the PWA has approached the problem 
in the sensible Way in permitting eac! 
state organization to work out its own 
locally-conforming wage and classifica 
tion details, all subject, of course, to 
revision by the National Board of | 
Review in case of dispute. 


St. Paul, Minn., Wau. N 


Dec. 4, 1933 : CAREY, 
State En 


PWA. 


Rigid-Frame Bridges on 
Railroads 


Sir—I have read with interest the ex 
cellent article on the Cincinnati Ter- 
minal in your issue of Nov. 2, also the 
editorial remarks on p. 538 about the 
use of the concrete rigid-frame bridge. 

On the Missouri Pacific Lines there 
are at least seven examples of this type 
of structure built during the past three 
or four years, to span both highways 
and waterways, and it is possible that a 
similar situation obtains on other rail- 
roads. 

While the advantages to be obtained 
are relatively less in the case of rail- 
road bridges than in the case of high- 
way bridges, perhaps one of the con- 
trolling considerations, from a practical 
standpoint, is the question as to whether 
or not the site is clear. It occurs to me 
that the usual necessity of maintaining 
traffic, either on an existing bridge or a 
temporary structure, rather than the 
lack of appreciation of the merits of this 
type of design, is the consideration that 
operates against its more common use 
in railroad practice. 

S. a WoNSON, 
Assistant Chief Engineer, ’ 
Missouri Pacific R.R. Co 


us 


St. Lo . Mo., 
Nov. 15, 1933. 
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Springfield Shows How 


WINTER Work going on successfully in many localities 
in the northern zone provides ample demonstration of 
the fact that construction can be carried on in cold 
weather without delay or undue expense when those con- 
cerned have the will to do it. Among other cold-belt 
cities, Springfield, Mass., furnishes a shining example of 
efficient handling of cold-weather construction. Not a 
single municipal or PWA project has been permitted to 
lag because of cold weather. Proper spirit and organ- 
ization on the part of city engineering officials, supple- 
mented by the physical powers of a few steam boilers on 
the job, keep the work under way; the desire of men to 
work for real wages, regardless of inconvenience, makes 
the work successful and efficient. Street improvements 
formerly regarded as a cold-weather impossibility are 
now routine work, and monolithic-concrete sewer con- 
struction proceeds uninterrupted, with steam sizzling 
from pipes in the trenches lending a cheerfulness to the 
jobs, matched by the enthusiasm of workmen who mene 
long known only scanty grocery orders and free meals a 
their share. Springfield’s experience proves that the men 
will turn out a good day’s work if given the opportunity, 
and that the right attitude on the part of public officials 
will provide that opportunity. 


New O ptimism 


ENTERING 1934, we find ourselves under distinctly better 
conditions than a year ago. The clouds that then liad 
massed into a thunderhead on the financial horizon are 
fairly well dissipated, unemployment has been reduced 
by five or six millions, and almost every branch of 
industry has for several months exceeded its activity of 
the prior year—this being in most instances the first turn 
of the four-year depression. In the capital industries, 

where the pick-up is least marked, the bright spot is that 
the vital position of these industries has come to be 
appreciated, and they are now recognized as the agencies 
through which most of the remaining business deficit 
must be made up. Construction, major element of the 
capital industries group, has already been drawn upon 
for revival service and is ready for much greater utiliza- 
tion; for, though private and industrial construction 
will continue to languish for some time longer, public 
construction has vast possibilities remaining. When 
spring brings the Public Works Administration program 
up to speed, the effectiveness of construction employment 
as a recovery agency is certain to be more thoroughly 
appreciated than ever, and through this effect the cities 
and counties should gather new courage to push their 
necessary improvement projects actively. All told, the 
underlying facts of the business situation present a 
favorable picture. But above and beyond the mere 
statistics there is encouragement in the spirit of prud- 


ently restrained optimism with which the new year open 
It is the index of new confidence—it means a will to ¢ 
ahead in place of a desire to hold back. Confidence is t! 
source of initiative and enterprise, and these in turn a: 
the stuff out of which prosperity is made. 


No Time to Dream 


In Wuat is likely to be a short session, Congress come 

together this week for work of great importance. Th: 
nation has experienced portentous developments sinc: 

adjournment last June, and the obvious need now is fc 

keenly practical consideration of the situation, prepara 

tory to direct action in carrying forward the recover 
campaign. More men must be put to work; th 
machinery of business needs to be rehabilitated and th: 
channels of business flow freed of obstructions. If thes: 
things are attended to, there will be no time for dreaming 
or initiating dreams. Such vaporous schemes as that for 
the Missouri Valley Authority, of which there has bee: 
talk, have no place in present-day activities. The Ten 

nessee Valley Authority had a solid substratum 0! 
specific construction needs, tied up with uniquely impor 
tant problems of economic, agricultural and industrial 
character—good reasons for making practical trial of a 
new administrative system able to build and plan. No 
such condition exists in the Missouri Valley, where agri- 
culture flourishes, industrial enterprise is adequate to th 
demand, and neither physical nor human reason makes 
regional integration imperative. To set up an Authority 
there would be merely to issue a mandate for dreaming. 
The possibilities of regional economic administration ar: 
attractive, but any new ventures should wait until th: 
TVA experiment can make a definite showing. Present 
effort is better devoted to helping the TVA achieve 
success. 


The Book Well Closed 


ALLOCATIONS for several large flood-protection projects 
in last week’s Public Works Administration list possess 
unusual public significance. Money was granted for the 
Rio Grande rectification in the El Paso reach, for a start 
on the Pittsburgh flood-protection system, and for 
building a series of impounding reservoirs on the Musk- 
ingum in eastern Ohio. These river-control enterprises, 
of unquestioned need and public benefit, represent the 
best type of construction on which to utilize idle man- 
power, since the control of floods is one of the most 
neglected fields of community safeguarding and better- 
ment. As was witnessed only a few days ago in the 
Northwest and again in Southern California, catastrophic 
rainfalls from time to time give us a sharp lesson on the 
need for flood protection, but in the intervals between 
such visitations the matter is allowed to pass out of mind. 
Untold millions continue to be wasted on the navigation 
improvement of waterways that can never pay their keep, 
while flood dangers remain without attention. One 
reason for this is the fact that in the set-up of govern- 
ment functions the flood problem is nobody’s business. 
Another is the callous notion that floods concern only 
the people who are flooded. The merit of the allocations 
above mentioned lies in the recognition of the public in- 
terest in flood protection, which undoubtedly will help to 
awaken the public conscience toward its responsibilities. 
The duty of the states in thi, regard is obvious, but it 
can better be argued out after normal business conditions 
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return. For the present it is enough to say that the 
flood-protection allocations help to close the PWA’s 
1933 record book in creditable fashion. The money 
dedicated to the purpose of creating employment by 
socially beneficial construction could hardly be better 
used. 


Making Money Work 


ANOTHER PWA allocation of the week attracts attention 
as a good investment. This is the grant of a million 
dollars for completing the deep-lying New York water 
tunnel from Hillview Reservoir under the East River to 
the heart of Brooklyn. The money will put to use the 
fifty-odd millions already invested in the tunnel, which 
now lie dead for lack of funds for the valves and other 
accessories required to put it into service. The new allo- 
cation thus represents a salvage expenditure whose 
financial justification needs no further proof. It also 
gives support to the practice of long-term community 
planning, for the Brooklyn tunnel is an essential part of 
the major plan on which New York’s continued suffi- 
ciency of water service depends. As recently as three 
years ago it was necessary to impose rigid restrictions on 
water use, clear demonstration of the need for far-seeing 
water management and extension planning. In view of 
such conditions, waste control through metering and 
early beginning on the new supply from the Delaware 
River sources is highly important, but in the meantime 


Housing 


FTER the notable preparatory work done in 1933 
to develop low-cost housing construction, tangible 
progress is. due in 1934. Unless the financial 

and project planning so far begun is carried forward 
at least to partial realization, the gain represented by the 
vigorous new attack upon the housing problem is in 
danger of being lost. 

Briefly, what has so far been done is provision of a 
means of financing low-cost housing, first through the 
Reconstruction Finance Corporation and later through 
the PWA;; the passage of enabling legislation by a num- 
ber of states and cities; active development of projects 
in a number of cities and the grant of loans to some of 
these by the PWA; and finally the formation of the 
federal Public Works Emergency Housing Corporation 
to undertake direct governmental construction. But 
there has been little actual building. 

Provision of loan funds by the PWA has been found 
to be not the whole solution. The Detroit and Cleve- 
land attempts to carry out housing projects ended in fail- 
ure despite promised loans. Even the federal corporation 
has so far not made a start on construction, while on the 
other hand its formation served to discourage the prog- 
ress of private housing. 

The fundamental objective of the housing movement 
is too important to permit of failure, however. The 
public interest in adequate housing for the lowest-income 
groups of the population and in eliminating the worst of 
our slum conditions is now well established, and this 
public interest must be brought to practical realization by 
construction. That low-cost housing as well as slum 
clearance is essentially other than competitive and com- 
mercial was learned many years ago in Europe, and quite 
appropriately Sir Raymond Unwin in a public address 


the completion of the Brooklyn tunnel will help by pro 
viding better distribution in the large section of the city 
located on Long Island. 


New Wine 


Tue Wispom of the fathers tells us that putting new 
wine in old bottles may be risky. It is a good rule to 
remember when the modern item of steel reinforcement 
is introduced into the brickmason’s art. The craftsman 
competent to proportion and build walls, arches, chim- 
neys and corbels can build safe reinforced work only if 
he follows an engineer's design. Incautious enthusiasm 
can lead to much trouble. That was learned in the early 
days of reinforced concrete, when some people were so 
far carried away as to believe that any steel placed any- 
where in any concrete would be safe for any load or 
stress. Test and experience are essential guides. Though 
even now the skilled reinforced-concrete designer can 
work securely in reinforced brick, Professor Inge Lyse’s 
data on columns contribute greatly toward placing the 
subject on a_ scientific footing. But the prudent 
engineer will remember that there are almost as many 
variables in brickwork as in concrete construction; the 
practical factors of mortar, bedding, joints, absorption 
and curing claim attention. Finally, he will bear in mind 
as an essential consideration the broad fact that brick 
construction usually is called upon for a large degree of 
stability, and that strength is not always controlling. 


in 1934 


last week emphasized the recognition given there to the 
public responsibility for housing conditions. 

To make a corresponding advance here, housing needs 
a large-scale demonstration. Cleveland offers as favor- 
able an opportunity as can be found, and for this reason 
the federal corporation has made a wise move in offering 
to take over the group of housing projects initiated 
there. Cleveland knows more about its housing trends 
and their effects on municipal costs than most cities. Its 
realty men appreciate the fact that decent housing to 
replace slums is helpful rather than hostile to the private 
real estate business. It has set up, with legislative aid, 
a municipal housing authority and has developed five 
projects cOmbining slum clearance and housing to the 
point of federal approval. Most of the necessary 
land has been optioned. Thus the stage is well set for 
the federal government to step in and make an effective 
demonstration. 

What can be accomplished through such a demonstra- 
tion is to remove the housing question from the range of 
theory to that of fact. Today the concept of low-cost 
housing is still largely abstract and variable ; vague ideas 
prevail in respect to slums and blighted districts; the 
sociological and business viewpoints are still too far 
apart. Success of the Cleveland undertaking as a federal 
project should bring several gains. Most important of 
them is a definition of practicable lower-third housing in 
terms of dollars and brickwork. Next is closer inter- 
relation of architectural planning with community plan- 
ning. Finally, more vigorous administration of sanitary 
and other protective measures may be brought about, 


which in time would make the survival of slums 


financially impossible and would deflate the exploitational 
land values that maintain them. 
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CURRENT NEWS 





Heavy Rains Cause 
Serious Floods in 
Southern California 


NPRECEDENTED rainfall between 
Dec. 30 and Jan. 1, concentrated in 
the foothills around Los Angeles, resulted 
in the destruction of much property in the 
Los Angeles region and caused the loss of 
lives, estimated at about half a hundred. 
Details of the storm and an explanation of 
its wide destructive effect are given in the 
following telegraphic report to this journal 
from E. C. Eaton, chief engineer, Los 
Angeles County Flood Control District. 
“The storm came in from the ocean and 
lasted 35 hours, ending at 5 a.m., Jan. 1. 
It was concentrated on the foothill and 
valley areas and not so much in the moun- 
tain regions. The total precipitation on 
San Gabriel at El. 4,480 was 17.8 in. In 
the foothill territory the rainfall varied 
from 11 to 11.5 in. Most of the precipi- 
tation occurred in the last sixteen hours. 
The maximum intensity was about one inch 
per hour. 

“Typical flood peaks occurring at 3 a.m., 
Jan. 1 were: Los Angeles River at Stewart 
and Grey Road, 20,000 sec.-ft.; Rio Hondo 
at Mission Bridge, 25,000 sec.-ft.; San 
Gabriel River at Edison Intake, 18,000 sec.- 
ft.; Ballona Creek, 15,000 sec.-ft. This lat- 
ter is double any previous flow of record. 
The Ballona Creek drainage area is 118 
sq. miles, mainly street runoff. 


Debris flows cause damage 


“Greatest concentration of damage oc- 
curred from debris flows from the fifteen 
small foothill watersheds from Tujunga 
City on the west to Alta Canada on the 
east. These watersheds were denuded by 
the fire of last November. All have poorly 
defined watercourses and all discharged 
varying quantities of debris, by far the 
worst being Halls Canyon with only one 
and one half square miles of watershed and 
immediately below which is Montrose City. 

“Hall Canyon at about 11 pm. Dec. 31 
started discharging large quantities of 
debris from the slippage of large saturated 
masses on the watershed and about mid- 
night a broad wave of debris 4 ft. or more 
in height tore through the city totally de- 
molishing about one hundred houses and 
partially demolishing about the same num- 
ber. About fifty people were killed, 40 per 
cent being caught in houses and the re- 
mainder on the streets or caught trying to 
escape from the two hundred automobiles 
caught in debris flow. 

“Damage elsewhere in the county in- 
cludes 50 large bridges destroyed. Entire 
damage is probably $5,000,000 of which 
fully one half is in the Montrose area, an 
appalling disaster to occur from only one 
and one half square miles of water shed 
particularly considering that the district 
has a total of 1,500 sq.mi, of water shed. 

“No serious damage occurred where per- 
manent types of protection work have been 
installed. The district reservoirs collected 
11,300 acre-ft. during the storm.” 


Bids Called for River Section 
of New York Vehicle Tunnel 


Bids for the construction of the under- 
river portion of the Midtown Hudson 
Tunnel have been called by the Port of 
New York Authority, bids to be opened 
on Feb. 6. The Port Authority’s new 
vehicle tunnel under the Hudson River 
between New York and New Jersey is to 
be in the neighborhood of 38th Street, 
Manhattan. One tube of a projected two- 
tube tunnel is to be built at the present 
time with funds provided by the Public 
Works Administration. Contracts for the 
preliminary borings and for the cast iron 
lining were let some time ago. 

_The portion of the tunnel covered by 
the contract is approximately 6,000 ft. 
long, extending between the New Jersey 
ventilation shaft, located about 1,000 feet 
west of the bulkhead line, and the New 
York construction shaft on the south side 
of 39th Street between 11th and 12th 
avenues, and also includes the construc- 
tion of about 60 ft. of rock tunnel west 
of the New Jersey ventilation shaft and 
the building of a ventilation shaft on each 
side of the river. 

The tube will have an outside diameter 
of 31 ft., an outside lining generally of 
cast iron, but in certain places of cast 
steel, and an inside lining of concrete. 
There will be a roadway 21 ft. 6 in. wide 
with air ducts both below and above it. 

The great part of the tunnel under the 
pending contract will be constructed by 
the shield method under compressed air. 
The contractor will be required to carry 
on his tunneling operations in both direc- 
tions simultaneously, one shield moving 
west from the New York construction shaft 
and the other east from the New Jersey 
ventilation shaft until they meet under the 
river. 

The New Jersey ventilation shaft, which 
will form the foundation, basement, sub- 
basement and the lower portions of the air 
ducts of the New Jersey ventilation build- 
ing, will be a steel and reinforced concrete 
structure constructed in an excavation in 
rock. 

The New York ventilation or river shaft, 
which will form the foundation for the 
New York ventilation building, is to be 
constructed by means of a steel and con- 
crete pneumatic caisson. The shield start- 
ing from the New York construction shaft 
will pass through this caisson after the 
caisson has reached its final position. 

Construction shafts will be required on 
both sides of the river. 

All work involved in the contract must 
be completed on or before March 1, 1937. 


Condemnation Begun for Land 
for Grand Coulee Power Project 


Because owners of property required for 
the Grand Coulee power project in Wash- 
ington will not accept prices set by ap- 
praisers, the federal government has begun 
condemnation proceedings to acquire land 
needed for the project. 


Flood Control Work 


Gets Large Grant 
From PWA Fund 


LLOTMENTS for flood control w: 

totalling $28,390,000 were among 

final allotments for the year 1933 totalli: 

$83,932,000 announced by the Public Wor 
Administration on Dec. 28. 


Muskingum watershed 


The Public Works Administration h 
allotted $22,590,000 to the Corps of Eng:- 
neers to aid in financing the construction 
of 14 reservoirs in the Muskingum Valk 
in east-central Ohio. The allotment wa 
made on the application of the Muskingu: 
Watershed Conservancy District which h: 
agreed to furnish an additional $22,715,000) 
to be used in the purchase of rights of wa) 
flowage rights and other expenditures nv: 
directly involved in the construction of tl 
reservoir. The Muskingum Watershed 
Conservancy District is a public corpora 
tion created under the Ohio conservanc 
law. It has authority to levy assessment 
based on benefits to real property and t 
levy maintenance assessments to operat: 
the project. 

The territory covered by the district is 
virtually the entire 8,000 sq.mi. of the 
Muskingum drainage area and 288 sq.mi. 
of the Duck Creek drainage area. 

The proposed reservoirs will have a total 
capacity of more than 1,800,000 acre-ft. 


Pittsburgh flood control 


The sum of $3,000,000 has been allotted 
to the Corps of Engineers for the construc- 
tion of a reservoir on the Tygart River in 
the Monongahela basin about two miles 
above Grafton, W. Va. This reservoir is 
to provide stream regulation and flood con- 
trol of the Monongahela River and _ is 
endorsed by the Pittsburgh Flood Com- 
mission and the Tri-State Authority. It 
will have capacity of 327,000 acre-ft. The 
reservoir is one of those included in the 
comprehensive plan for flood control in the 
Pittsburgh district. 


Rio Grande rectification 


The State Department has been allotted 
$2,800,000 for rectification and stabilization 
work on the Rio Grande in the El Paso- 
Juarez Valley. Plans for the work have 
been developed co-operatively by the Amer- 
ican and Mexican sections of the Interna- 
tional Boundary Commission. The Ministry 
of Foreign Relations of the Mexican Gov- 
ernment has set aside an initial appropria- 
tion of 385,000 pesos in its 1934 budget 
for the start of its share of the work. 

A dam and reservoir is to be built near 
Caballo, New Mexico, 22 miles below the 
Elephant Butte dam. The reservoir will 
have a capacity of 100,000 acre-ft. 

Recently the PWA allotted $433,000 to 
the American section of the Boundary 
Commission for flood control work at 
Nogales, Ariz. 

The work in the El Paso-Juarez Valley 
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was described in Engineering News-Record 
Feb. 16, 1933, p. 226. 

Other federal allotments include $4,143,- 
400 to the Corps of Engineers for river 
and harbor improvement work, principally 
Miami Harbor, Fla. ($2,000,000), Missouri 
River dredging ($1,360,000) and at Green 
Bay, Wis. ($625,000); $2,300,000 to the 
Treasury Dept. for an extension to the 


the Office of Indian Affairs for the con- 
struction of a Land Use Institute, for re- 
pair work and for aerial surveys ; $250,000 
to the Alaska Road Commission for a 
bridge between Juneau and Douglas; and 
$133,000 for improvements to Wind Cove 
National Park in South Dakota. 


Non-federal work 


Allotments for state and municipal proj- 
ects, 126 in number, were announced on 
Dec. 28. They totaled $19,271,867 and 
raised the total for such work past the 
$700,000,000 mark. The projects are given 
in the accompanying table. Included 
therein is a combined loan and grant of 
$4,000,000 to New York City for the con- 
struction of incinerators as part of its 
program to end the dumping of garbage 
at sea, 

A sum of $27,534,000 was allotted six 
railroads, Southern Pacific; Illinois Cen- 


tral; B. & O.; Wabash; Kansas, Okla- 
homa & Gulf; and the Interstate R.R., 


chiefly for new rails. 

With other allotments authorized Dec. 
28, but not yet announced, the Public 
Works Administration has completed dis- 
tribution of its $3.3 billion appropriation. 
PWA will not operate on a deficiency basis 
in anticipation of a further appropriation by 
Congress but will continue to prepare proj- 
ects for allotment so that they may be re- 
leased immediately when more funds are 
made available. 


Over Half of PWA Highway 
Work Advertised at End of Year 


At the close of 1933 highway work al- 
ready advertised for contracts or started 
by day labor amounted to 59 per cent of 
the Public Works fund allotment of $400,- 
000,000. Of the men actually at work, 
102,725 were engaged on projects let to 
contractors and 25,928 were employed on 
a day-labor basis under the direct super- 
vision of highway authorities. Awards of 
contracts for construction and grants of 
money for day labor roadwork amounted 
to $212,948,000. Projects completed amount 
to 430 and involve an expenditure of 
$10,961,000. The peak of employment 
under the Bureau of Public Roads pro- 
gram is expected to be reached in the 
spring and early summer of this year. 


R.F.C. Self-Liquidating Loans 
Exceed Sixty Millions 


Cash advances made by the Reconstruc- 
tion Finance Corporation up to November 
28, 1933, to self-liquidating construction 
projects totaled $60,164,882. This sum in- 
cludes an advance of $2,478,503 for repair 
and construction of buildings damaged by 
earthquakes, fire and tornado. Up to that 
date borrowers on the projects had repaid 
$137,175. 

Cash advanced to all classes of borrow- 
ers totaled $3,543,913,394. 


DETAILS OF 


LOAN AND 
GRANT OR 
LocaLitTy Loan 
Suliigant, Ala. . L.&G 
Sudan, Texas : L. & G. 
State of Arkansas ; .. -_L.&G 
Winooski, Vt. (amended) aig <n odie Gea 
Harmony, Minn : A 
University of Arkansas.........L.&G 
West Dundee, Lil... L& G 
Bellefonte, Pa. ... ..--L. &G 
Everett, Wash. (amended) we: 
Liberty, Ky. ...... L&G 
Mercer Connty, P: L&G 
Georgetown, Mass L& G 
Overland, Mo L&G 
Effingham County, Ga L.&G 
Poplar, Wis. .. L.&G 
Hartford, Wis. L. &G 
Lebanon, Ind. . L&G 
Greenville, S. C LL. &G 
North Cove, N. ¢ L&G 
Nebo, N. C... Reet L&G 
Pleasant Garden, N. ¢ L& G 
McDowell County, N. C¢ L&G 
Glenwood, N. C.. L&G 
teidsville, N. C.. ’ LL. &G 
Parsons, W. Va. L.&G 
Alpena, Mich. L.&G 
Union County, Iowa L. &G 
Saquin, Texas L& G 
Logan, Kan. LL & G 
Afton, Okla. se L.&G 
Van Buren, Ind L.&G 
Towanda, Pa L.& G 
Kilgore, Texas L.&G 
Monahans, Texas L. &G 
Gretna, La. .... L.&G 
Dundas, Minn. L&G 
East Lansing, Mich LL. &G 
nome, GA. «..- LL. & G 
Gower, Mo. L&G 
Sabetha, Kan. L. & G 
Newton, Mass .-L.&G 
Georgetown, Texas i&G 
Milwaukee Metro. Sewerage 
COM, cs cwes DEPT 
North Hempstead, N. Y........ L. & G. 
Bowling Green, Ohio........... L.&G 
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TABLET ERECTED IN ARIZONA 
HONORS HIGHWAY ENGINEER 


A bronze tablet in memory of Charles 
Churchill Small has been erected on a 
boulder at Lookout Point on Yarnell Hill 
in Arizona by his associates in the state 
highway department. Mr. Small came to 
the Arizona Highway Department in 1919 
after long experience on railroad work 
to become chief locating engineer, a posi- 
tion which he held until 1928 when he 
was appointed deputy state highway 
engineer. Mr. Small held the latter position 
until the time of his death in April, 1932. 
Mr. Small was born in North Truro, 
Mass., in January, 1874. At the age of fifteen 
he left school and went to work with a 
railroad engineering party at Walpole, 
Mass. In 1894 he went to the Southwest 
on account of his health and spent the 
greater part of the next quarter century 
there on railroad location and construction. 
From experience gained in this work Mr. 
Small made a notable contribution to high- 
way development in Arizona. 
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DETAILS OF PWA LOANS AND GRANTS FOR NON-FEDERAL WORK 
(Continued from preceding page) 


LOAN AND 









MAN-MONTHS 





GRANT OR Work 

LOCALITY LOAN TYPE ProvipepD AMOUNT 
Cetiae ae BOWE a vce vo seccsan Gise tess es Se AE ee 60 $6,000 
PN BES) 60:6 86 ret as eve en Rati ds aces Electrical System ... 45 21,500 
SNE “0. | Wes co ovennee k¥ae 3a County Home ....... 1,800 508,000 
PS TIS fiw bc 06 Wa obo oe eee L. & G. -..-sewage System ...... 160 55,000 
EE SE ree rt Bea Gi von a WOOT ONES. 46:6 boku 125 15,000 
ee Se, Pe ee ee eee hy Bie oi -<.65 PE ii hs caus eww 210 52,000 
ON i ere ee LA Oi Gia ce eue WE 25 tcc ea ees 104 19,000 
Ww” OP ee Pe Se Comet TEOUSs  s.si0svn6x 384 177,000 
Marlborough, Mass. ............ ke is < 2s 0 WOE 5 Ggieweka egares 125 25,000 
Mariborough, Maes. .....-ss-se- L. & G. = | eee ee 2 14,600 
OR eee i < (eS Creu ue oe de eee 105 8,300 
Upper Arlington, Ohio.......... Le & Gea ve ws Waterworks ........ 520 140,000 
pS > A,” ee Ripe Gs «0 3 -as WORE nc cccses 200 39,000 
ESD AL PR ee han SG ade WaterWorks ..cseccs: 1,085 169,000 
= SU "Ee ey ee eee SS eee Water Tunnel ....... 10,000 1,000,000 
Berkshire County, Mass.........L.&G.....-.: WaterWOrkS § ..00.<0. 280 74,000 
av. “eres 5 aw ode Ee sae ee WAtOTWOTES « .5 0 cess 135 25,000 
ee eS L. & G. eee 280 59,000 
Jefferson County, Kan............. _ eee ee 22 1,800 
a ee eee Te 2 eee” SE rane on ecenh oes 12 17,000 
TS Mh.” Cent bch w ee Wicviee kee ale w SE WHEN: (as 6 veh eed en 1,200 82,000 
A DEE Cais ewownr oe cone hnes ck ie Gls 2 -e's0% a EEE LECCE CETL 40 11,000 
nnn Me oben e aleeawe Race Gs. asa a es 3,120 1,220,000 
SVS Soar reer rer ret Es. BG. ccc ce Waterworks ......... 120 34,000 
Battie Creek, Mich... ......-.080% Ee OE Chas so.07oe Sewage System 3,000 565,000 
TE PRN re 54 as Ves o's ow Oe he Ri sic Waterworks ..... es 150 41,000 
ih i iE 05s iw ea wk ae ek Le. & Gowceees EG Si org soe Fa SO 1,560 350,000 
Ort Worth, “TORER. 2256s cisises ay Sea WOR sce a5 Resets 240 81,000 
San Antonio, Texas ............ SS ee a, CER L 900 153,000 
i Ns hho sss ooo bo be eG es xe Waterworks ........ 1,000 186,000 
Pleasant Grove, Mo......... » 5G OC. wdc pc wai ote Ob abo a a eo 12 3,000 
Se ee ea Fe ee nt ee oe 40 8,000 
See WE ‘oi ene pls ele 6 siwe Sm oe a Nae WEP WOEMD oo sc cans 200 45,000 
RS IE a u's oc ae ta wins ie Ocal Mabis 5% sine Waterworks ......... 168 11,000 
a. a ees Ea Oe vc sw oe Waterworks ......... 90 23,000 
Se eee ree eae ccc. <n N. <nda kG owes 160 50,000 
ee DERE. eave ose ceew ee L. &G OEE pas ee eawenves 780 100,000 
LS Ae ee re ee ute ss oe IS oe na via ee 6 ae 180 9,000 
Woodbury County, Iowa........ ey eee rr ee eee 1040 399,000 
emer, BOMB sick vie bie se teenies Go. wawees ae rere 45 4,000 
PO eee ee eee a WG css 5 CE on oes wa wares 532 72,000 
oo ae I a Ee ee Lae hie o's'5"s Incinerators ......... 9,000 4,000,000 
New Teen. TIGRB. ok 6 cess x oc cess ss ek aes OOD > opin se x8 vieiki on 350 44,000 
BEES. TR. 6 abe occas we eea sd et éva monn Electric Plant ....... 160 15,000 
PEIBMUNGVEIG, BEG. 2... ccc cccsvn se ces ices awe Water Mains ........ 15 2,000 
Ns ares A el peck eGo Seiad Water Supply ....... 972 360,000 
RE CRN BO sa de 5.0 05 0 ore is tact e ere 5,500 305,000 
REO. DE, ap ances a niae 0 0's's Saass io ds oe PEON = sinin wine de Sieenle 100 8,000 
Pere Os eas es PE a gadis Saves 560 194,000 
Burke. Comets, IN; Cy. ccc ciicwses a: eee. Se ee ee 500 170,000 
ee eras Yt eee BOS: scevsisheans 120 25,000 
a ree Fa MES o> is se, 9 I ki nb a (Ow ah 880 120,000 
Aritmptem, TOROS 2 ...cccvyecess a OOS caa 45 POOR. toe bas Fou s a2 Oe 200 60,000 
POSRTIOTEED, “ROBAS occ ccc sccectccn ak ail ton aha PN n cas iG worn 48 10,500 
ee Se eee FF aaa co doc, , MEE ECR EE 10,320 1,382,000 
PE AM Bo, ck cewec eee eens ay: ae SONNE a. ora wala, g ae he 285 45,000 
State OF FNGIAUA 26.0065 cccccccces hoa cow ae BTIAROR © 6 oes sissies vive 126 10,000 
URE TE SUD (Swi oes kw sese ccs Bsa 56 Jivie oon Us 5 a ore 50m a, 4o0 ole 350 24,000 
reer rire cr Ovesutaee bf OS. eae 1,107 53,000 
Waltham, BEARE. 20002 icccsee ss lL. &G... cee BOWS. oes ce kvwccece 300 38,000 
Stake Of FAM ©. sv eins ss clec sacs re ae 140 9,000 
Westborough, Mass, REE 5 cpa tie ake 125 39,000 
Waltham, Mass. ..........-06.:- CONDO. 6 6k iabs ba vee 165 46,000 
FER Vernill, MARS. 2.0.0 ccccccccves DEN | tine as a btw eae 165 30,006 
State of Connecticut.............. Rive ptm NE oon 0,068 ea ack 350 25,000 
State of Connecticut...........+-. PONE os va cx bree 730 51,000 
POTUMME, BEG. oo scecceccsccnsneena ( RES ROUNS:  écvctase vee 300 30,000 
PRN OE, os ais. ns Saeco aera Ga cwsceee MONON. coven t nae wers 455 35,000 
SAG, SOND. .a'y 0h s000 08h vd skews Gs sia ea Water Supply ....... 80 6,000 
WOURIWOTNE, P8.. Bescake cas ss.ccwease Ging tiakins Water System ...... 10 1,000 
State of Massachusetts.......... Eo &@G.. cscs PEPONED 635. c8 DIN e eons 720 261,000 
LO es ee ee BER Sa embed hake 106 10,000 
Ween: OO cack vere ecasauee Teas we ke OED int civ ene s Cowen 598 39,000 
Cn! SO. ivan d RA Gina Aww ws as esac an ees ee 120 6,000 
Washington County, Okla.......... Bias see NN sate ves iwas 50 2,000 
State of New Hampshire.......... ere ag | re Se ee 560 71,000 
a RE errr rere orgs We NEN 60 Sins vba ewes 15 2,000 
Suffolk County, N.Y... ce sccicceces via css oe PPOOE, coc cctesse beens 585 34,000 
Pine Island, Minn.......2-cicveces aoe ERROR a fsck be ee eA 280 22,000 
CORRODE. «3.650 i vie wee seen nn iey caw Pe Pere 228 20,000 
TRUINSNOR: Ths 0.6 bie sedewcre eee > aa Sewage System ...... 300 61,000 


Total.... 87,112 $19,271,867 





Soil Erosion Study Maps 


Contracts for six aerial maps for the use 
of the Soil Erosion Service, Department 
of the Interior, have been let by Secre- 
tary Ickes. These contracts are in addi- 
tion to the large maps of land in the 
Navajo and Zuni reservations noted in our 
issue of Dec. 21 Contracts for mapping 
in Illinois and South Carolina have been 
awarded to Aerial Explorations, Inc., New 
York, covering two projects to be mapped 
at a scale of 800 ft. to the inch, and con- 
tracts for mapping in Texas, Oklahoma, 
Missouri-Iowa, and Kansas have been 
awarded to J. E. King of Denver for 
mosaics at a scale of 500 ft. to the inch. 


Survey Begun as CWA Project 


The Civil Works Administration has 
given its approval to the making of a com- 
plete topographic survey of the ship chan- 
nel at Houston, Tex., from the turning 
basin to Morgan’s Point, covering an area 
about 25 miles long and 5 miles wide. 
Work is expected to start immediately and 
will employ about 40 men, chiefly engi- 
neers. An accurate map of the area has 
been needed for a long time for the in- 
formation of industrial concerns located 
along the channel. Information as to the 
channel itself will be compiled under the 
direction of the U. S. Coast & Geodetic 
Survey. 


Letting of Contract for Work 
on All-American Canal Opposed 


Award of the contract for the first thr 
units of the All-American Canal proj: 
to Six Companies, Inc., on its low bid 
$2,769,731 is being opposed by Mark Ro 
director, Imperial Valley Irrigation 1) 
trict. Mr. Rose considers the low bid t. 
high and urges that the work be unde: 
taken by force account. The work wou! 
begin at Pilot Knob, near Yuma, Ariz 
and extend west to Sam Hills, a distam 
of about 14 miles. 

Secretary Ickes has warned all parti: 
to the controversy to compose their dij 
ferences. He has stated that he has 1 
intention of allowing the district to ex 
pend federal funds on force account. 


Contract Signed for Large Loan 
for Pennsylvania Railroad Work 


A contract through which the Pennsy] 
vania Railroad will obtain a loan of $77, 
000,000 to complete its electrification wor! 
between New York and Washington wa 
signed by the Public Works Administra 
tion and the railroad executives on Dec 
29. Several weeks ago th: PWA approve 
a loan of $84,000,000 to the railroad pro 
vided satisfactory terms could be arranged 
Elimination of items araounting to $7,000. 
000 has reduced the total. The loan will 
bear interest at 4 per cent, with no in- 
terest charged during the first year. 

About $45,000,000 will be spent for the 
electrification work chiefly between Wil 
mington and Washington, and $32,000,000 
for new cars and equipment. 


Montreal Water Board Outlines 
Extensive Construction Program 


Expenditures totaling $8,135,000 are con- 
templated for the near future by the 
Montreal Water Board. The works in- 
clude a reconstruction of the existing intake 
on the Lachine Rapids of the St. Lawrence 
River, seven miles of 36-in. water main, 
and a new 300,000,000-gallon reservoir in 
the Rosemount district. There has already 
been a great deal of discussion with re- 
gard to the last two items since a proposal 
has been made to award contracts for the 
work without calling for tenders, in the 
case of the watermain, considering the 
work as an extension of an existing con- 
tract. This suggestion has aroused much 
opposition. The matter is still under con- 
sideration, but is expected to come to a 
head at the city council meeting on Jan. 8 
when the council will be asked to approve 
the water board budget. 


Oberlin May Build Power Plant 
Under Ruling by Federal Court 


The city of Oberlin, Ohio, may proceed 
with the sale of bonds voted last year for 
the construction of a municipal power 
plant, according to a decision by Judge 
Samuel H. West in the federal court at 
Cleveland, rendered on Dec. 27. The city 
also may operate the plant and serve its 
own inhabitants, according tu Judge West. 
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West Side Elevated Highway 
at Chicago Adversely Reported 


Engineers of the state highway depart- 
ment of Illinois in a report to the chief 
highway engineer indicate that they are 
not convinced that a greater return will 
be secured by the expenditure of money on 
the proposed West Side elevated highway 
in Chicago than could be obtained by the 
expenditure of an equal amount of money 
on the construction of modern pavements 
at grade in the same region, supplemented 
by modern traffic control facilities. The 
engineers state further that there is serious 
question as to whether or not property 
owners along the route of the proposed 
elevated structure would claim damages, 
no matter how much was expended on 
ornamentation, even along the routes hav- 
ing the great width of Randolph St. 

The report was made by Charles E. De 
Leuw, acting assistant chief highway en- 
gineer, H. E. Surman, engineer of design, 
and Kendrick Harger, district engineer. 


Increase in Business Training 
for Engineers at McGill 


In a memorandum presented to the Cor- 
poration of McGill University at its meet- 
ing in Montreal on Thursday, Dec. 14, 
Dean Ernest Brown of the faculty of en- 
gineering discussed the problem faced by 
his faculty in correlating the studies of 
engineering students with the more practi- 
cal aspects of their work with which they 
are faced after graduation, designating this 
for convenience as “engineering relations.” 
Dean Brown explained that engineering 
law and general economics had for long 
been a regular part of the engineering 
courses at McGill, but added that in recent 
years the attempt had been made to ex- 
tend the general training beyond that given 
in these courses. 

These additional subjects are compulsory 
in the first two years. A course of lec- 
tures on the general history of science is 
now included in the first year curriculum, 
designed mainly to show that all the 
sciences are interrelated, and _ interde- 
pendent. In the second year a similar 
course, under the general title of “Engi- 
neering Reports” is given, this being 
mainly a general training in English, 
written and oral, as it is generally applied 
in the course of engineering work. Public 
speaking, and a general course on eco- 
nomic aspects of engineering, illustrated 
by definite examples, have been included 
in the third year, but as optional classes. 

The most recent innovation is that pro- 
vided for fourth year students during the 
current session for the first time, this be- 
ing an optional course of weekly lectures 
by practicing engineers and business men 
on such subjects as the social sciences to- 
day: banking, insurance, labor and labor 
organization, sanitation (by the chief en- 
gineer of the provincial health depart- 
ment), safety in industry, the professional 
obligations of the engineer, and profes- 
sional organizations (by the secretary of 
the Engineering Institute of Canada). 
Generally two lectures are given on each 
subject. To date, the course, although at- 
tendance is voluntary, has been attended 
by almost seventy per cent of the final 
year students. The results of the course 
are being followed by the teaching staff 
with great interest. 


Bids Called for More Tunnels 
for Colorado Aqueduct Line 


The Metropolitan Water District of 
Southern California has called for bids to 
be opened on Jan. 30 for construction of 
the East Eagle Mountain tunnel, 1.8 miles, 
and for two additional units of the Coa- 
chella tunnels, one 3.1 miles long and one 
4 miles long. This is the third time that 
bids have been called on the East Eagle 
Mountain tunnel. 


SOCIETY CALENDAR 


ASSOCIATED GENERAL CONTRACTORS, 
annual convention, Washington, D. C 
Jan. 29-31, 1934. 

AMERICAN CONCRETE INSTITUTE, To- 
ronto, Ontario, Canada, Feb. 20-22, 1934. 

AMERICAN RAILWAY ENGINEERING 
ASSOCIATION, Chicago, Ill, March 13- 
14, 1934. 

AMERICAN ROAD BUILDERS ASSOCT- 
ATION, annual convention, Chicago, Jan. 
22-26, 1934. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual meeting, New York, Jan. 
17-20, 1934. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, Atlantic City, N. J., June 
25-29, 1934. 

AMERICAN TOLL BRIDGE ASSOCTA- 
TION, annual convention, Cincinnati, 
Ohio, Jan. 26-27, 1934. 

AMERICAN WOOD PRESERVERS ASSO- 
CIATION, Houston, Texas, Jan. 23-25, 
1934. 

AMERICAN WATER WORKS ASSOCTA- 
TION, annual convention, New York, 
June 4-8, 1934. 

CANADIAN CONSTRUCTION ASSOCTA- 
TION, Toronto, Ont., Jan. 22-26, 1934. 
ENGINEERING INSTITUTE OF CAN- 
ADA, 48th annual general meeting, Mont- 

real, Que., Feb. 8-9, 1934. 
SMOKE PREVENTION ASSOCIATION, 


annual convention, June 19-22, Buffalo, 
N. Y. 
STRUCTURAL ENGINEERS ASSOCTA- 


TION OF SOUTHERN CALIFORNIA at 
its annual meeting elected R. V. Labarre, 
president; Murray Erick, vice-president ; 
Donald F. Shugart, secretary-treasurer. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS will hold its 1934 regional 
meeting in Washington, D. C., on March 
7. The meeting will feature a symposium 
on the outdoor weathering of metals and 
metallic coatings. 

SAN FRANCISCO SECTION, AMERICAN 
SOCIETY OF CIVIL ENGINEERS, at 
its annual meeting elected N. A. Bowers, 
McGraw-Hill Publishing Co., president; 
Prof. C. G. Hyde, first vice-president ; 
Walter L. Huber, second vice-president ; 
Harold B. Hammill, secretary-treasurer. 
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Brief News 


CONSTRUCTION OF ADDITIONAL BUILDINGS 
in the Fair Park at Little Rock, Ark., at 
an estimated cost of $500,000 is proposed 
by a commission appointed by the governor 
of the state to plan for the Arkansas cen- 
tennial celebration exposition in 1936 


A RETRENCHMENT ProcGRAM offered to 
the state highway commission of Kentucky 
by one of the commissioners has been re- 
jected. Instead of cutting down its work, 
the highway commission, at its next meet- 
ing, is expected to consider the scaling 
down of salaries as an economy measure. 


Rapio TELEPHONES for communication 
between the construction office in San 
Francisco and work at the various pier 
locations of the San Francisco-Oakland 
Bridge, are proving very satisfactory and 
economical, saving the cost of messenger 
service and materially aiding in speeding 
up the work. 


Construction oF A $6,000,000 hydro- 
electric power plant and dam on the Ar 
kansas River near Kaw City in Osage 
County has been recommended to the Pub 
lic Works Administration by the Okla 
homa department of waterways, power and 
flood control. The department also has 
recommended the creation of the Arkansas 
River Basin Authority with an appropria- 
tion of $50,000,000 to develop the power 
possibilities of the river. 


Waces INTERMEDIATE TO THOSE set by 
the Public Works Administration for skilled 
and unskilled labor have been announced 
by George H. Wells, state engineer ot 
PWA for Tennessee. The PWA rates 
for Tennessee are 45c. per hour for un- 
skilled and $1.10 for skilled labor. In the 
intermediate classifications are 80c. an hour 
for carpenters on rough work, 60c. an 
hour for apprentice helpers and 50c. for 
such classes of labor as mixer operators, 
compressor operators, pipe layers and 
calkers, tractor and truck operators and 
drill runners. 


LARGELY ON THE GrouNnD Tuat the cost 
of participating in the proposed metropoli- 
tan sewage disposal plan for upper Narra- 
gansett Bay municipalities in Rhode Island 
would be double that of independent hand- 
ling and treatment, citizens of Bristol voted 
on Dec. 28 to complete the local program 
now under way by accepting a PWA loan 
and grant of $200,000. H. K. Barrows. 
consulting engineer, Boston, Mass., inves- 
tigated the comparative costs of the two 
schemes for the town. He pointed out that 
adherence to the metropolitan plan would 
entail annual outlays ranging from $35,000 
to $60,000, depending on whether Provi- 
dence adhered to the project. The pro- 
posed town treatment plant provides for 
coarse screening, sedimentation and chlori- 
nation. A pumping station will be required 
in the local plan as well as in the metro- 
politan scheme. 


FRANCHISE FOR THE CONSTRUCTION of a 
bridge across the Fraser River at Ladner, 
British Columbia, granted by the provincial 
legislature at a former session has been 


cancelled by the present government 
and the government has announced 
that it is ready to consider another 
application on terms considered by it 


to be more favorable to the public. The 
proposed bridge would make possible a 
connection between the city of Vancouver 
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and the U. S. Highway system at Blaine, 
Wash. A second company, holders of a 
charter for a bridge project across the 
Fraser River above New Westminster is 
making efforts to obtain approval for this 
project while the Ladner project is tem- 
porarily out of active consideration 


Personals 


J. E. WapswortH has been appointed 
assistant chief engineer of the American 
Bridge Co. with offices in New York 
City. 


Davin W. Letts, consulting engineer 
to the highway bureau of the Long Island 
Chamber of Commerce, has been appointed 
engineer examiner on the staff of the 


New York State PWA. 


LAWRENCE W. Wat. LAce, who has been 
executive secretary of American Engineer- 
ing Council for the past 13 years, has be- 
come a vice-president of the W. S. Lee 
Engineering Corp. and will be in charge of 
the Washington office of that firm. 


Joserpn W. Snirevey, chairman and chief 
engineer of the Baltimore City Plan Com- 
mission, and head of the Bureau of Plans 
and Surveys, has been appointed a mem- 
ber of the Maryland Emergency Housing 


Commission, recently named by Governor 
Ritchie. The body is authorized to receive 
funds or create corporations to receive and 
expend funds for the elimination of slum 
areas, improve housing, build parks and 
carry on similar improvements. 


Harry D. Writrar, chief engineer of 
the Maryland State Roads Commission, 
and Abel Wolman, chief engineer of the 
Maryland Department of Health and state 
engineer, PWA, have been appointed mem- 
bers of the Maryland State Planning Com- 
mission, recently named by Governor 
Ritchie. The new commission is author- 
ized to plan for future highways, parks, 
water supply and other improvements. Its 
recommendations are to be submitted to 
the Maryland legislature. 


3ENJAMIN J. Curtis, formerly assistant 
engineer, Sanitary District of Chicago, has 
been appointed commisisoner of streets and 
electricity of Chicago. The position is a 
new one created by a consolidation of the 
bureau of streets formerly under the de- 
partment of public works and the depart- 
ment of gas and electricity. Under Mr. 
Curtis are two deputy commissioners, 
Joseph J. Butler, formerly head of the 
bureau of street, and William D. Jackson, 
formerly commissioner of the department 
of gas and electricity. Mr. Curtis was 
taken to city hall to handle special assign- 





ments by Mayor E. J. Kelly when ¢ 
latter was elected last spring. 


Obituary 


ROBERT SPENCER, superintendent of t! 
Woburn, Mass., water department, dic 
suddenly in that city on D . 28. He w 
46 years of age and had been connect 
with the department for 20 years. 


Joun E. Jonnson, president of tl! 
Johnson Construction Co., Buffalo, N. \ 
died suddenly on Dec. 24. Mr. Johns 
was 53 years of age and a native of Buffal 
He was a member of the Advisory Boar 
of the New York State Insurance Fun 


Joun W. Wurprer, formerly superi: 
tendent of the Watertown, N. Y., wat 
department, died suddenly in that city « 
Dec. 26 at the age of 75. Mr. Whippen a 
one time had been superintendent of tl! 
Watertown public works department. 


Joserpn S. Boccs, formerly chief engi 
neer of the state highway commission an 
president of the Kentucky Concrete Pi 
Co., died at his home in Frankfort on De 
21 at the age of 58. Mr. Boggs serve 
as chief engineer of the highway depart 
ment from 1919 to November, 1924, afte: 
which he engaged in private business. 


CONSTRUCTION STATISTICS OF THE WEEK 


| I EAVY AWARDS for highways, 


locks 26, Alton, Til., $3,195,000. 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 
Jan. Prev. 4 Jan. 4, 
1933 Weeks 1934 
Federal Government $3,636 $5,13: 
State and municipal. 15,810 12,: 


Total public.....$19,446 $17,374 $25,042 
Total private .... 4,402 8,267 2,546 


Week's total .$23,848 $25,641 $27,58 
Cumuiative to date: : 
cOSS. cx 555 $38,059 iY ae $27,588 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Week Cumu- 
Jan.4 lative 
1933 1934 
State and municipal ... $4,952 $4,952 
PWA allotments, S&M.. 19,263 19,263 
Corpotets DINGOE 1404405 Ladcss.. _ copes 
PWA allotments, private 27,544 27,544 
Total, Non-Federal ..$51,759 $51,759 
*PWA allotments Fed- 
OFad: COMME, - oiccnnnkes 36,756 36,756 
Total new capital... .$88,515 $88,515 
Cumulative Total to date: 
1933....$15,550 1934....$51459 


*Not included in 1933 new capital, will 
be added to 1934 new capital figures. 


INDEX NUMBERS 


E.N.-R.-Cost E.N.-R.-Volume 
January, 1934 191.26 December, 193% 116 
December, 1933 192.14 November, 1933.. 133 





January, 1932 158.44 December, 1932 113 

1933 (Average) 170.28 1933(Average)... 102 

1932 (Average 156.97 1932 (Average) 127 

1931 (Average) 181.35 1931 (Average)... 220 
1913 (Average) 100 


public buildings and 

river improvements raised the total of all engineering con- 
tracts reported this week to $27,588,000, a $2,000,000 increase 
over the average of the past month. Road lettings amounted 
to nearly $10,000,000, the highest in six weeks. Another $10,- 
000,000 of the week's awards was in federal contracts, princi- 
pally for river improvements, with three large lock projects on 
the upper Mississippi being awarded as follows: Lock 9, Lynx- 
ville, Wis., $1,532,000; lock 22, Saverton, Mo., $1,199,000; twin 
Contracts for a municipal 
auditorium at Kansas City, $4,308,000, and for a state hospital 


in twelve months. 


515,000. 


at Manteno, IIl., $1,062,000, brought the public. building award 
total to $6,900,000, a figure exceeded only twice in the past year 
Private contracts, aggregating only $2,500,000, were the lowest 


State, municipal and corporate new capital issues, including 
PWA loans, amounted to $51,759,000 for the week. Beginning 
with this issue, federal government allotments and appropria- 
tions for construction purposes will be added to the new capital 
figures, though carried separately. For the past week this item 
totals $36,756,000, bringing the total of all new capital to $88, - 


CONTRACTS ~WEEKLY AVERAGES 
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CUMULATIVE CAPITAL AND 
ENGINEERING CONSTRUCTION CONTRACTS 
AS REPORTED BY E.N-R. 
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Cast-Steel Traction Treads 
for Dual-Wheel Trucks 


A new traction device for dual pneu- 
: matic tired trucks and tractors, known as 
\ @ Warco’s J. & S. traction treads, has been 


announced by the W. A. Riddell Co., Bucy- 
rus, Ohio. The tread consists of a series 
of cast-steel wearing shoes, which are 
linked together and set around the tires. 
The inside of the tread plate is a smooth 
surface slightly curved to fit the tire con- 
tour. They are held against the tire with 
sufficient tension to prevent chafing or 
slipping. 





Warco’s J. & S. traction treads 


The manufacturer states that the treads 
; are quickly and easily adjustable, havirg 
‘a a self-locking toggle clamp with turnbuckle 
| @ adjustment for compensation of tire wear 
1 @ or variation in tire sizes. 
. For extreme conditions of heavy load 
4 and icy road surfaces special “grouters” 
can be attached to the regular tread to 
further increase traction. 
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Compact Crane and Winch 
Mounted on Tractor 


A commercial utility crane mounted on 
a Cletrac 20-has been introduced by the 
Commercial Iron Works, Portland, Ore. 
This equipment is a compact crane and 
winch unit that is adaptable to a wide 
tange of work. The boom is of the goose- 
neck type which makes it possible for the 
crane to pick up material when it is neces- 




















Commercial utility crane on Cletrac 20 


Construction E quipment 
4 and Materials 


sary to reach forward over loads that 
would interfere with the boom of the more 
common type of crane. The crane has a 
lifting capacity of 2,800 Ib. at a distance 
of 3 ft., to 1,000 Ib. at a distance of 12 ft. 
The boom is of the live type and can be 
raised or lowered to any desired position 
by means of a hand winch. The boom is 
built of structural steel, welded into a unit. 
By the removal of two pins and the dis- 
connection of the topping line, the boom 
can be quickly removed to permit using it 
as a tractor unit or a regular winch unit. 
Standard equipment with this unit is 50 
ft. of §-in. load line. 
2, 
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New Equi pment in Brief 


Pipe-cutting machine. The Linde Air 
Products Co., New York, N. Y., has intro- 
duced the Oxweld pipe cutting and bevel- 
ing machine. It consists of a center rod 
with three spreading arms which press 
against the inner wall of a pipe, holding 
it in position, with an arm supporting a 
blowpipe that can be adjusted to the de- 
sired angle of cut. The blowpipe and arm 
are rotated by a crank during the cutting 
operation. 


Diesel locomotive. The Whitcomb Lo- 
comotive Co., Rochelle, Ill., has announced 
a 12-ton 0-4-0 diesel locomotive with me- 
chanical drive. The locomotive can be 
built to any track gage of 30 in. or more. 
Power is furnished by a 6-cylinder full- 
diesel engine, rated at 85 hp. at 1,200 r.p.m. 
Transmission is by selective gears, with 
four speeds forward and four reverse. 
Drive is from a jack shaft directly to the 
rear axle by two chains and from rear 
axle to front axle by one chain. The loco- 
motive frame is a unit casting with in- 
tegral engine and transmission mounting. 

Oil engine. A new oil engine for shovel 
and dragline service has been introduced 
by the Northwest Engineering Co., Chi- 
cago, Ill. It is an engine that will burn 
the lighter oil distillates. The manufac- 
turer states that there are no moving parts 
other than those found on a gasoline en- 
gine. The pressures do not exceed those 
of a gasoline engine and it can be started 
by cranking. The operating principles are 
the same, it has an ignition system and a 
carburetor. Due to special combustion 
chamber design and proper manifolding, the 
heavy oil reaches the cylinder in practically 
the same condition as does gasoline. 

Truck connections. A new line ot truck 
connections, equipped with specially molded 
blocks of rubber to cushion shocks, has just 
been announced by the Fruehauf Trailer 
Co., Detroit, Mich. These truck connec- 
tions, when installed on the rear cross 
member of a motor truck, enable the truck 
to do miscellaneous towing jobs of all kinds 
or to pull a 4-wheel trailer. Two types of 
connections are available: the hook type 
and the conventional clevis type. The 
molded rubber section, which replaces the 
draft spring formerly used, is completely 
encased against weather and dirt, and is 
designed to absorb the shock of either ver- 
tical or horizontal strains. 
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High-Speed Snow Plow 


A high-speed snow plow 


14}-ton truck is a 
Austin Western 
pany, Chicago, III 

Tapered and deeply curved to pick up 
spiral and throw the snow, this plow can 
be worked at the highest operating speeds, 


that fits any 
recent product of the 


Road Machinery Com 





High-speed plow to fit 1'/2-ton truck 


the manufacturer The pronounced 
curve of the blade prevents the snow from 
clouding the windshield or clogging up the 
radiator of the truck. An oil pump, con 
trolled from within the truck shaft, raises 
and lowers the blade \ attach- 
ment to the front of the truck allows quick 
mounting and 


states 


simple 


removal 


> 
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New Publications 


Surveying Instruments 
Co., Inc., have issued a sixth edition of 
their catalogue and price list, covering in 
detailed specification their line of Transits 
and Levels. 

Lubricants. The Acheson Oildag Company, 


David White 


Port Huron, Mich., has available for dis 
tribution Bulletin No. B200, dealing with 
“The Mechanics of Lubrication with Col- 


loidal Graphite.” 

Crushing Machinery Allis-Chalmers 
Manufacturing Co., Milwaukee, Wis., have 
available for distribution a new leaflet, No 
2164, relating to brushing, screening, and 
washing plant machinery. 

Culvert. The Toncan Culvert 
turers Association, Youngstown, Ohio, is 
releasing for distribution a 32-page hand- 
book on “‘Toncan Iron Sectional Plate Pipe.” 
Data, illustrations and detailed advantages 
of their recently developed product—Toncan 
Iron sectional plate pipe, made of copper 
molybdenum iron—are presented. 

Conveyors. In a 36-page catalogue, the 
Fuller Company, Catasauqua, Pa., illustrate 
and describe stationary and portable Fuller- 
Kinyon systems for conveying dry and pul- 
verized materials. The application of these 
conveyors to problems of conveying and 
distributing in grinding mills and process 
plants is separately discussed, as is the use 
of pumps for unloading cars and ships, with 
emphasis on the unloading of portland 
cement on construction projects. 


Manufac- 
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Business Notes 


MUELLER Co., Decatur, Ill, has acquired 
control of the Columbian Iron Works, Chat- | 
tanooga, Tenn. 

INDEPENDENT PNEUMATIC TOOL Co., 
cago, LiL, announces that W. A. 
has been appointed sales manager. 

INLAND STEEL COMPANY, Chicago, TIl., has 
opened a sales office in Dallas, Texas, at 
1511 Kirby Building. This office will have 
charge of sales in the state of Texas, with 
the exception of the city of El Paso, and 
in the city of Shreveport, La. 

NORTHERN Pump Co., Minneapolis, Minn., 
announces that Hugh L. Rusch has been 
elected vice-president of the company and 
appointed eastern sales manager Eastern 
headquarters are in the Chrysler Building, 
New York City. 

CATERPILLAR TrRacTOR Co., Peoria, TIL, 
announces that H. P. Mee, who is now vice- 
president and treasurer, will be in charge 
of sales after Jan. 1, 1934, when George L 
Bell will leave the company to become 
executive director of the men’s clothing 
manufacturing industry. 


Chi- 
Nugent 


a 
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Business Side of Construction 





December Contracts Decline; 


Year’s Total 88% 


WARDS for heavy engineering con- 

struction in December (four weeks) 
amounted to $102,563,000, or an average of 
25.6 millions per week, as compared with 
29.6 millions for November and 35.4 mil- 
lions for October. Private contracts in 
December were the heaviest since last June, 
amounting to $33,068,000 or 8.3 millions 
per week, almost double the previous 
month’s awards. Public works fell off 
from 24.8 millions per week in November 
to 17.4 millions in December, due mostly 
to a slacking off in federal awards which 
were less than half the previous month’s 
volume. Highway lettings continued strong 
during December, averaging 9.2 millions 
per week, only a slight loss from the 
November average of 11.0 millions. 


of 1932 


Heavy contracts for the year total 
$1,068,369,000, or 88 per cent of the 1932 
volume. This closely checks the estimate 
made by this journal a year ago when it 
was predicted the 1933 volume would show 
a loss of 10 per cent from the 1932 total. 
Private construction in 1933 was almost 
identical in volume to that of 1932, all the 
loss for the year coming in public works. 
The increase in construction during the 
past six months is indicated by the fact 
that at the end of June only 42 per cent 
of the year’s total had been awarded, and 
at that time contracts were amounting to 
only 74 per cent of the corresponding 1932 
total. A more complete analysis of the 
1933 construction volume will be presented 
in our annual review number. 


In the geographical distribution of | 
tracts let in December, the Middle Atla 
section again led the country with 
average of 7.6 millions per week, a s! 
increase over the previous month’s vol 
for this area. The Middle West dis: 
was the only other section to show an 
crease for December, reporting contr 
averaging 4.7 millions per week as « 
pared with a November average of 
millions. In the year’s award of contra 
the Far West alone of the six districts 
the country showed an increase over 
1932 volume. 


Materials notes 


Prices of construction commodities h 
settled somewhat from the uncertain c 
ditions prevailing for the past three mon: 
during formation of various codes. Lum! 
quotations for the most part corresp: 
closely to the minimums set up in the co 
Steel products show little change fr 
previous month’s quotations, except for 
increase in wire. Cement prices are stea 
Sand, stone and gravel quotations drop; 
in several localities during the month. | 


ported asphalt prices declined, thou 


domestic prices showed little change. 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN DECEMBER, 1933 


Public Works 
Waterworks 
Sewers..... 
Bridges, public. . 
Earthwork and waterways 
Streets and roads ae 
Buildings. public 


Unclassified, public Re oie plan en Sook a SI OE 


Total public......... 


Private 
Bridges, private....... 
Buildings, industrial. . . 
Buildings, commercial. 
Unclassified, private......... 


Total private 


December, 1933 (4 weeks) 
November, 1933 (5 weeks) 
December, 1932 (5 weeks) 
Year, 1933.. Fatt 


Year, 1932......... et ee co sein oe cae 








eee eee ee eee ee ee ee ee 


ones 5,072 30,348 15,352 18,710 21,845 
cvs 9,660 36,967 25,775 22,653 34,194 
dine 2,880 36,147 15,012 17,020 16,927 
ie 58.594 298,481 123,988 150,693 225,295 
coe 71,636 403,830 127,815 205,423 236,205 


Four Weeks—Thousands of Dollars (000 Omitted) 


wad 4,268 10,547 10,044 15.765 19,824 
ese 594 2,498 3,635 5,622 3,357 











eee 4,458 aeien-)  seubee  epsioh 

305 1,435 5,308 1,445 443 

315 Tae. ewes 800 460 

184 ee had 700 1,118 

eee 804 19,801 5,308 2,945 2,021 


———United States-————. Canad 

New Middle Middle West of Far Dec. -—Twelve Months— Dec 
England Atlantic South West Mississippi West 1933 1933 1932 1933 
nae 37 245 ‘naa 579 340 248 1,449 67,263 34,586 784 
peas 657 251 118 1,450 1,759 103 4,338 22,175 24,613 291 
Spree 559 235 1,193 824 1,264 475 4,550 80,890 ess as 

28 458 918 5,167 1,560 2,486 10,617 136,575 101,251 es 
2,246 5.426 4,867 7,137 12,228 5,040 36,994 288,258 379,937 573 
es 609 3,616 2,388 605 1,614 613 9,445 121,161 240,627 357 
ce 132 316 560 3 1,059 82 2,152 22,817 38,014 





9,047 69,495 739,139 898,585 2,005 
3,385 19,091 217,180 270866 ..... 


Sawtn 4.458 16,941 4,275 : 
2,039 10,975 152,376 93,064 440 
ance 9,502 106,399 166,296 ° 

150 8,133 53,514 57,089 25 





2,189 33,068 329,230 320,724 465 
11,236 102,563 ... ; ; 2,470 
3 A. . ; 6,083 
cae | WOO 5.3 s ake ‘ ie 2,971 

211,318 oe PEPPERS: 5 Ki nkae 35,406 
PRE “(teres = Vatisvee 1,219,309 46,616 


CONTRACTS REPORTED- WEEKLY AVERAGES ~1932-1933 
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Steel—Production of steel, which turned 
upward in mid-November when the out- 
put had declined to an estimated 25 per 
cent of capacity, continued to improve 
to an estimate of 35 per cent of capacity 
at the close of the month. According to 
the American Iron & Steel Institute, pro- 
duction of steel ingots in November, 
amounted to 1,540,882 tons, rated at 27.26 
ner cent of capacity of the industry, and 
brought the total of production for the 
frst eleven months of the year to 21,057,- 
319 tons, as compared with 12,461,799 tons 
for the corresponding period of 1932. 
November bookings of fabricated structural 
steel, while slightly better than those of 
October, continued the seasonal fourth- 
quarter decline, according to the American 
Institute of Steel Construction. Shipments 
for November were 23 per cent under those 
of October, indicating that the total busi- 
ness for the year will probably be 10 per 
cent under the low volume of 1932. The 
backlog of the fabricating industry at the 
end of November was no greater than it 
was at the first of the year. 


Cement—The portland cement industry 
in November, 1933, produced 4,672,000 bbl., 
shipped 4,463,000 bbl. from the mills and 
had in stock at the end of the month 19,- 
711,000 bbl., according to reports of the 
Bureau of Mines. Production in Novem- 
ber showed a decrease of 27.7 per cent 
and shipments a decrease of 6.7 per cent 
as compared with November, 1932. Stocks 
at the mills were 4.9 per cent higher than 
a year ago. Production in November is 
rated at 21.2 per cent of capacity of the 
industry, as compared with 22.1 per cent 
for October and 29.1 per cent for Novem- 
ber, 1932. 

Lumber—Lumber orders steadily de- 
creased during the last part of November 
and the first half of December, until the 
week ended Dec. 14 showed the smallest 
volume of new business of the year, ac- 
cording to the National Lumber Manu- 
facturers Association. The decline is partly 
the usual seasonal trend and partly a con- 
tinuance of the reaction of the buying spurt 
in early November. While production also 
declined during this period, output re- 
mained ahead of shipments, adding to the 
stocks at the mills. 


Labor notes 


The average construction both 


wage, 
skilled and common, 


in twenty cities 





ONSTRUCTION WAGES 
1.30 Average of 20 Cities, Hourly Rates ———_|_ 190 


Skilled building trades | 
(brick/ayers, carpenters, ron workers) 


Dollars Per Hour 


ges, 


Wa 
2 


throughout the country declined slightly 
during December, checking a steady in- 
crease that has prevailed since the first of 
August. The average of common wages 
at the first of the year was ‘%0.5158, as 
compared with $0.5202 a month ago. 
Skilled wages dropped to an average of 
$1.054 from $1.062. 

Construction employment during Decem- 
ber increased considerably because of the 
CWA program. By the middle of Decem- 
ber practically all of the 4,000,000 to be 
employed by the program were at work. 
Despite the work afforded by the CWA, 
general employment in union trades fell 
off in December according to estimates of 
the American Federation of Labor. In 
November the federation estimated 22 per 
cent of trade union workers were unem- 
ployed. Preliminary estimates for Decem- 
ber place those out of work at 22.8 per cent 
of union membership. Total unemployment 
in November rose to 10,702,000 from the 
October level of 10,122,000, according to 
federation estimates. The Federal Em- 
ployment Stabilization Board’s index of 
employment in the production of six major 
construction materials stood at 42.2 for 
November as compared with 43.4 for 
October and 37.9 for November, 1932. 


St. Louis—Effective Apr. 1, 1934, all 
union carpenters in the city will work on 
a 30-hour week basis. The present scale 
of $1.25 will be continued, while the length 
of work week is reduced from 40 hours. 
Out of a membership of 4,800, only 25 per 
cent of union carpenters are steadily em- 
ployed at present. 


Tennessee Valley—In addition to the 
work provided in the valley by the PWA 
and Tennessee Valley Authority, 16,500 
more will be put to work under CWA 
financing, doing soil erosion correction, 
construction of feeder roads, rural sanita- 
tion and miscellaneous work. The work 
week at Norris Dam has been decreased 
from 44 hours to 33 hours to provide more 
employment. At present 1,700 men are 
at work on the dam. 


Ohio—Although less than half of the 
total number of projects is under way, 
more than 7,600 men have found employ- 
ment on Ohio's highway program. 

New York—The New York state em- 
ployment reports that during 
November 982 applications were received 


service 


200 


23 
for every 100 jobs offered, a 50 per cent 
increase over the October index and 
highest of the year. 

Buffalo—Results of the fifth annual 





study of unemployment in Buffalo indicate 
that in November 282 workers per th 
sand were unempleyed, as compared with 
312 per thousand a year ago. 
for 1933 show that 62.7 per cent of men 
and 16.8 per cent of women able and will- 
ing to work were employed full time, 12.2 
per cent of men and 27 per cent of women 
were employed part time and 25.1 per cent 
of men and 56.2 per cent of women were 
unable to find work. While unemploy 
ment had decreased for male workers as 
compared with the previous year, it had 
more than doubled for women. 


Summaries 


E.N.-R. Cost and Volume Index 
The Engineering News-Record Con- 


struction Cost Index for January stands 
at 191.26, as compared with 192.14 for the 
previous month. This marks the first de- 
cline in the index since last June, when 
the rising trend was momentarily checked. 
The decrease this month is due entirely to 
a lowering of the average of construction 
common wages, which make up one of the 
four components of the index. The three 
commodity components of lumber, steel and 
cement showed no change for the month. 
The average of the Cost Index for 1933 
is 170.28, as compared with 156.97 for 
1932, though still below the 1931 average 
of 181.35. 

The Engineering 
struction Volume Index for December is 
116, the lowest in four months. The 
average volume index for 1933 is 102, as 
compared with 127 for 1932 and 220 for 
1931. The rise in construction costs ac- 
counts for the lowering of the index in a 
greater ratio than actual loss in construc- 
tion volume for the year, as the index is 
based on 1913 costs and volume. 


News-Record Con- 


INDEX NUMBERS 


E.N.-R.-Cost E.N.-R.-Volume 


January, 1934 191.26 December, 1933 116 
December, 1933 192.14 November, 1933.. 133 
January, 1932 158.44 December, 1932 113 
1933 (Average)... 170.28 1933( Average) 102 
1932 (Average) 156.97 1932 (Average) 127 
1931 (Average). 181.35 1931 (Average) 220 


aka: , ae 


1913 (Average) 
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Current Prices of Construction Materials 


Cement, Aggregates and Ready-mixed Concrete 


PORTLAND CEMENT—. 
Per bbl., carload lots, f.o.b. 


—SAND AND GRAVEL— 


CRUSHED STONE 


CRUSHED SLAG CONCRET:: 


city, including cost of bags Per ton, carload lots, f.o.b. city Per ton, carload Per ton, carload Ready Mix: ; 
Cloth Paper Gravel, Gravel, lots, f.0.b. city lots, f.0.b. plant 1:2:4, 50c.y 
Bags* Bags Bulk 1} in. 2 in. Sand 1} in. 2 in. } in. 2 in. more, deliver: 
$2.92 $2.67 $2.67 $1.90 $1.90 $1.45 $1.60 $1.60 $1.60 $1.60 $8.00 
2.71 2.46 2.26 1. 80¢ 2.00t 1.25 1. 80f 1. 80t 2.09 2.00 7.50 
2.67 meee. eee 3.00¢f 3.00tf 2.40tf ccm’. ake . 80 . 80 5.75 
2.02 2.47 2.27 1.50 1.50 1.10 1.50 RR Pets 6.50 
2. 85f 2. 60t 2.00 2. 50t 2. 50t 2.25t 2.50f 2.50T ae has 
2.52 2.27 2.07 1.30 1.30 1.20 1. 80 aa”) — = mbeae a 6.70 
2.50 2.25 Sain 1.50 1.50 1.45 1.55 1.55 1.75 1.75 7.85 
2.50 2.25 2.05 1.90 1.90 1.75 1.80 1.90 a bly 6. 25 
3.60t a” mene 1.85 cake 1.25 oad ate ee hreruh san i 
2.25 2.00 1.80 1.15 1.05 .85 . 85 . 85 .90 -90 5.75 
2.90 2.65 2.20 .65 .65 .65 1.00 RS 2 baeatereo A hoies ot 7.50 
2.90 2.65 ooh 1.90 1.90 1.40 1.90 an > —iveem 6.70 
2.75 . ‘ 2.30 1.00 1.00 a 1.00 Can” “hékad °  eoeee 7.00 
a : 1.70 ‘ mad 1.50 1.35 «he Re eens mh Pita 
2.52 2.27 1.70 1.70 1.40 cus . ; eaane dea eo 
2.90t 2.65 : 1. 50t 1. 50t 1. 00+ 1.75 1. 85t aah es Sak 8.00 
2.55 2.30 5 ; 2.00f 1 36 1 50 1.2 3 OOF 1.753 1.75% 6.84 
2.50 2.25 1.65 1. 50 1.50 1.70 2.25f 2.25 1.25 1.25 8.25 
2.47 2.22 eee 1.95t 1.50t 1.65f 1.05} 1.05f .75§ .75§ 7.20 
2.37 2.17 1. 87 1.75 1.75 $.25 1.65 1.65 = nate 7.00 
2.90 2.65 1.50T 1. 50t RE es Se aude 


*Includes 4 40c. per bbl. ‘for bags, 10c. allowed for each returnable bag. 


Charge for bags not included. 


tPercu. yd. Delivered. 


§F.o.b. Granite City, ti. 


CURRENT MILL PRICES CEMENT TO DEALERS, CARLOAD LOTS, F.O.B. MILL 


For cloth bags, add 40c. per bbl.; 





10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refundable. 


Bagged Bulk Bagged Bulk Bagged Bulk 
Alpena, Mich ‘ $1.65 $1.60 Pointe SIN io oh vie oi Fe eee $1.60 $1.55 North Birmingham, Ala...... $1.75 $1.70 
Buffington, Ind ; 1.60 1.55 NE 6s i nike ck ended aoa 1.70 1.65 Richard City, Tenn.......... 1.85 1.80 
Crestmore, Calif 1.72 oa BS AE os a Clones eevee 1.60 1.55 Saginaw, Mich.............. 1.65 1.60 
Dallas, Tex. (Inc. 5c. tax) 1.80 133 DOGO TOES 550 dain cekns es 1.60 : oe Steelton, Minn...........--- 1.80 o.25 
Hannibal, Mo 1.60 1.55 ee eee 1.70 1.65 pe ere eee 1.65 1.60 
Hudson, N. Y ee & e. 1.70 a ee ae 1.76 1.71 Waco, Tex. (Inc. 5c. Tax)..... 1.80 1.75 
Independence, Kans....... 1.70 1.65 Northampton, Pa............ 1.65 1.60 Wyandotte, Mich............ 1.60 1.55 
Structural Clay Building Tile, Brick and Lime 
STRUCTURAL CLAY TILE — STRUCTURAL Ay _ LOAD —— BRICK —— LIME—-————— 
PARTITION BEARIN Per M, in quantity, Per ton, in ee } eatene lots, 
Per M, lots of : 000 pieces or over, Per M, lots + 2,000 pieces or over, delivered livered 
eliver delivered Common Straight Hydrated Common  Pulverized 
3x12xI2in. 4x12x!2in. 8x12xi2in. 8x 12x12in. 10x 12x 12 in. 12x 12x12in. backing hard finishing hydrated or lump 
Atlanta....... $75.00 $95.00 $160.00 $208.40 $243.20 $277.90 $10.00 $10.00 $19.00 $13.00 $13.00 
Baltimore. . ee 60.00 62.50 125.00 145.00 190.00 230.00 14.00 15.00 16.00 14.00 18.00 
Birmingham... , ‘ 89.00 ree 4g sae 219.00 250.00 10.00 Pe: ars ee ‘ 
Boston.. 77.50 97.50 182.70 194.00 239.00 273.00 13.50 16.50 19.00 15.00 17.65 
Chicago 62.25 66. 40 91.30 ls skid 9.20 10.20 18.00 18.00 16.00 
Cincinnati 44.25 53. 80 98.00 113.20 149.10 169. 40 11.00 13.50 15.20 11.20 nals 
Cleveland 45.00 48.00 90.00 117.00 136.50 156.00 16.00 16.00 18.00 16.00 2. 60§ 
Dallas 82.75 90.00 163.50 196.00 195.75 233.00 mail 15.50 20.00 19.00 2. 50§ 
Denver 75.00 80.00 135.00 135.00 185.00 220.00 11.75 25.50 18.00 16.00 2. 60§ 
Detroit 60.00 64.00 120.00 170.00 200.00 250.00 11.50 12.00 20.00 20.00 16.00 
Kansas City 62.50 75.00 140.50 fa. aoe eee ewes ae 13.50 18.00 . 55% - 50F 2.50§ 
Los Angeles. 77.50 94.25 134. 00* 188.00 232.50 311.50 11.50 ei 18.70 it tied 19.70 
Minneapolis. 77.00 84.00 143.00 165.00 173.00 240.00 10.00 18.00 25.50 21.00 21.00 
Montreal ; . 110.00 anal ers ee io acages 19.00 32.00 20.00 16.00 16.00 
New Orleans 58.40 62.30 116.90 159.20 ee. Eee 13.00 gates 23.00 12.50 1.95§ 
New Y ork 81.00 86.00 129.00 193. 30f 238. 80T 295. 60F 12.75 oak 19.00 15.00 20.00 
Philadelphia 78.00 85.00 160.00 195.00 235.00 295.00 15.00 18.00 14.60 11.00 10.50 
Pitteburgh 44.00 48.00 95.00 106.00 118.00 143.00 15.00 20.00 16.25 15.25 17. 20 
St. Louis 57.00 60.00 110.00 130.00 150.00 190.00 14.00 16.00 553 -45t 2. 40§ 
San Francisco. 68.00 76.50 174.00 ccueae. adeewanen ies 14.00 16.00 22.50 19.00 15.50 
Seattle. 80.00 87.00 ae... “uence — “xxeweun > ” Vaeaee 14.00 16.00 30.00 25.00 3.00§ 
*6x12x!12in. tF.o.b. Perth Amboy, N. J. {Persack. §Per bbl. 
: Road Surfacing Materials 
t 
R PAVING BRICK AND BLOCKS 
Granite Wood 
. ASPHALT BINDERS— 
rn Or 
perM.lote per M, persayd., PAVING ASPHALT FLUXES CUTBACK ROADOILS ASPHALT 
of 50,000, 3x84x4in., 3} in., Per ton, less than 80 Per gal., 80-300 pene- ASPHALT Per gal., EMULSION 
4x8x4in., carload lots 16-lb treat, penetration, f.o.b. city tration, f.0.b. city Per ton, f.o.b. city f.o.b. city Per gal., f.0.b. city 
f f.o.b. city f.o.b. city f.o.b city Tankcar Drums Tankcar Drums Tankcar Drums Tank car Tankear Drums 
/ Atlanta. $3.00* $35.00 $2.25 $18.20 $23.41 $0.0728 $0.989 $20.45 $27.22 $0.0728 $0.105 $9.105 
Baltimore 135.00 43.00 2.00 17.00 22.00 .07 .095 . 08F .115t .065 eae ia 
Birmingham 65.00 25.00 ate 11.00 a2). a eee Satent barca ove .06 ; . 
Boston 75.00 32.00 2.00 14.00 18.00 055 09 .07t . 105F °055 .09 . 145 
Chicago. 145.00 42.00 Seite one) ieee ° at ae ae goalies Rs acne 
s | Cincinnati 115.00 37.00 17.00 21.00 sbewas 18.¢0 T eaeice ae .07 .08 i 
ta Cleveland 125. 00f 37.50 16.00 18.50 .0948 . 1448 15.00 21.00 -62 .065 10 
j Dallas ‘ 25.50 sant 16.45 21.10 .0584 . 0809 19.60 25.00 0484 1384 1684 
; | Detroit 34.50 io 14.29 16. 88 13.94 ke a oe ee vee aes 
i Kaneas City 32.00 28.00 2.75 12.00 18.00 05 09 .07 Wl .05 -06 
; Los Angeles > 48.50 tude 12.00 16.00 12.004 16.004 A. .042 -0525 1125 
4 Minneapolis. ee seeule 2.50 17.30 21.30 .065 . 105 19.60 32.20 Ee” he wae 
| Montreal iain s 100.00 ie 14.00 19. 66 07 .093 19.00 26.50 07 125.00 .155 
New Orleans 200.00 35.00 ae 13.00 a aoe ‘eine >. .- «teh i sawes a eee pee éuuee 
i New York. 135.00 47.50 2.05 17.00 22.00 07 .095 .08f 115t .065 .085 12 
; | Philadelphia 115.00 45.00 2.02 11.00 Se). pcan oma ween ok ieee Ser ee Pew, ee, ee ree 
| Pittsburgh 115.00 35.00 ake 19.00 24.00 .0775 . 1125 086f 121t eos anand 
; St. Louis 2.75* 35.00 = 17. 50 21.50 NIE nie i al), ian g ial Se eae -035 .y 
San Francisco ; 45.00 12.00 18.00 127004 18. 00# 14.004 21.504 .04 12 
Seattle... 47.50 18.00 23.10 18.00 23.10 BRS kite .02 19. 008 34. 204 





Note: ‘Paving asphalt, tank car or boat, fob. Maurer, N. J., per ton, Bermudes, $25.00; Trinidad, $21.00. *Per sq. 


yd. tPer gallon. {4jx6x5}in #Per ton 
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C t Pri f Construction Material 
Iron and Steel Products—Base Mill Prices 
STRUCT. REINF. RIVETS WIRE SHEET 
SHAPES- BARS Per 100 Ib., NAILS PILING ——— TRACK SUPPLIES-—— 
PLATE Per 100 lb., }-in. struc- Per s00lb., Per 100lb., ——— STEEL RAILS —— Per 100 lb., carload lots 
Per 100 Ib., }-in. billet, tural base, ASE, Per Gross Ton Angle Std Tie Track 
carloadlots carloadlots carloadlots carloadlots carloadlots Standard Light Re-rolled bars spikes plates bolts 
Birmingham... $1.85 1.95 7 $2.35 ; $36.375 $32.00 $31.00 $2.55 $2.40 $1.90 $3 55 
Chicago. be 1.75 1.95 $2.85 2:33 $2.00 36. 375 32.00 31.00 2.55 2. 40 1.90 3.55 
Pittsburgh. ... . 1.70 1.90 2.75 2.35 2.00 36.375 SR ates 2.55 2.40 1.90 3.55 
Iron and Steel Products—Local Prices f.o.b. Warehouse 
STRUCTURAL REINFORCING BARS EXPANDED METAL LATH —WELDED FABRIC REINFORCING SHEET 
§ PES Per 100 Ib., } in., base —Per 100 sq.yd., carload lots—~ -—Per 100 s.f., carload lots 6x6 in., N PILING 
Per 100 Ib., price Std. diamond Std. ribbed 4x 16 in., No. 4x12in., No 6 & 6 wires Per 100 1b 
base price New billet Rail steel mesh, 3.4 1b. 3.41b 5 & 10 wires 8 & 12 wires Per sq.yvd base price 
eae $3.34 $2. 07 $2.02 $19.50 $22.00 $1.60 $1.21 $0.151 $2.45 
| Se 2.85 2.60 2.40 22.00 24.00 1.46 1.12 137 2.40 
Dat cerChetdcses 3.42 2.82 2.35 20.25 24.25 1.50 1.14 142 2.40 
Cs dees ec cceces 3.60 2.43 Yer 20.50 24.00 1. 46 1.12 137 2.00 
Cincinnati............ 3.30 3.10 3.10 20.50 23.50 1.44 11 135 
PE eecvcesces 2.90 2.90 2.45 15.40 17.40 1.44 | 135 
ee 3.85 3.60 3.50 27.75 32.50 1.79 1.27 lol 
Dd dccecctseece 3.29 3.54 eee 23.00 27.00 1.79 1.27 161 
PSs cdpecvcceoe 3.30 2.985 2.85 15.00 19.00 1. 48 3.83 139 2.885 
Kaneas City.......... 3.65 2.82 2.50 24.50 ‘ 1.54 1.17 145 2.50 
Los Angeles.......... 2.95 2.80 ary 25.00 30.00 2.00 1.40 18 2.50 
Minneapolis.......... 3.15t 2.67T 2.52t 20. 50+ 24.00t 1. 66 1.20 149 2.40f 
i n0.06nteeee 3.25 3.00 2.80 : ; ‘ : 3.3 
New Orleans.......... 3.50 3.00 ets 19.50 23.00 1.58 1.20 149 
PE ies obec cece 3.27 2.57 2.42 20.50 24.00 1.53 1.18 139 
Philadelphia.......... 2.60 3.00 otal 18.50 22.00 1.44 1.0 135 2.28 
PRS sh acccccccs 1.70¢ 1.80 1.75t 17.00¢ 22.00f 1.44 tu 135 2.00f 
San Francisco......... 3.29 3.15 2:33 21.50 24.50 1.90 1.40 18 2.40 
BRS g sce needsess 3.40 3.50 ‘ ' a 1.90 1.40 18 
es Ns ek cb avid. 3.34 2.29 2.14 24.80 28.00 1. 46 1.12 137 
¢F.0.B. City. {Base Mill Price. Note: Shapes, bars and piling subject to quantity discounts. 
Paints and Roofing Supplies 
—s - ROOFING § ndeaseiinahiaeaiaiaa 
WHITE LEAD —-READY-MIXED PAINT—~ Carload lots, f.0.b. city 
Per 100 lb. Per gal., drums, f.o.b. Rolls, slate Asphalt lar felt, Asphalt Tar pitch, 
keg in oil, 4 Ferric surfaced, 85- felt, per per 100 coating 350-lb. bbl., per 
"tak Graphite* Aluminumt Oxidet 90 Ib., per aq. 100 Ib. Ib. per gal ton 
Atlanta...... ipeetheneacde acs $1.60 $1.10 : ‘ $1.94 $3.02 $3.30 $0.37 $22.80 
PNG oc che cecesccece 11.00 1.25 2.10 $1.90 1.90 2.60 2.50 50 27.00 
PEG cccvtdavccsccaces 11.00 1.05 1.80 1.50 1.85 2.50 2.50 6625 23.00 
2 eee 11.00 1.85 2.25 1.25 1.60 1. 50* 1. 50° 24 20.00 
Ca ses dcccccscese 11.00 1.40 3.00 2 2.40 2. 25+ 2.25 36 25.00 
| re 11.00 1.65 2.35 aeaah 1.65 47.50° 47.50° 33 19. 50 
CS Sits petdescneus 12.00 1.90 2.10 1.50 2.17 1. 98+ 2.08* 1. 55§ 33.00 
CE ediecneteesbensded ce =‘ dee 2.55 exacate a2 3.46 3.46 60 30.00 
REL Giw 0:96 00-60 0k 11.00 1.2 2.40 1.30 1.57 2.31 2.50 40 27.00 
TE GE ic ccccicceecss 10.123 1.50 2.10 1. 30 1.65 1.75 2.00 .30 25.00 
ee SR er 10.75 1.60 2.25 2.30 2.00 1.50 ‘ 45 Sa eues 
Minneapolis............. ‘ ee)6)| Cl! eee ; : 1.60 1.50 1.50 2925 23.30 
MEINE. 5c cvbnxccese 3 om” aces ee 2.62 2.02 1. 40§ 1. 63§ 
Es cv vcceceaseed 11.00 1.70 AS 1.42 ecw) eee ‘ : 
Philadelphia.............. [ott ace wl Seen 1) Awake 1.60 1.50 1. 50% .29 20.00 
Ss. 6 eh eee xen ‘ 11.00 1.05 1.95 . 80 1.90 1.65* 1.65 3 23.00 
OEE as ss cncccccceses 11.00 1.85 2.25 1.25 1.88 2.73 sam 46 26.00 
gan Francisco............ Wey Sends ee naa uate ianze ‘ 45 
seattle DRC his ctuew dee tes Wace. gaan 1.92 3.10 4.50 a 54 27.60 
*New J State Hwy. Spec. 120M. tASTM Spec. D266-31. $80 maximum ferric oxile. °Perton. §Per 1001b. «Per roll. 
Note: Red lead dry, same as white lead in oil, red lead in oil 50c higher. 


Miscellaneous Items 


PILES 
——WINDOW GLASS—- -—EXPLOSIVES-—— Prices of Nichols Bros., 90 West St., N. Y. C., per linear foot, pine, with bark on, 
sees af rig ame = Ib. “ ae f.o.b., New York; delivered from barge, 1} to 2c, per ft. additional 
ist, Sept. 15, eliverec “ID. cases Dimensions Points Length Barge Rail 
Single or Double Thickness Gelatin 12 in. at butt... 6in. 3to50ft. $0.09 $0 145 
quality quality % 0 12 in.—2 ft. from butt 6 in. 50 to 59 ft. 3 195 
7 . 10% wn 12 2 ft f k 
o or, in. t from butt 6 in. 60 to 69 ft. 15 215 
ares s +++ $a 508 #215 oo 14 in.—2 ft. from butt........ 6 in. 50 to 69 ft. 185 225 
Birmingham... Sse 89%, 91% 15 1725 14 in.—2 ft. from butt...... 6 in 70 to 79 ft. . 2025 225 
Boston..... ee 88% 0% "2225 "2375 14 in.—2 ft. from butt....... 5 in 80 to 85 ft. . 265 375 
COMMIS oi sc cccce 87% 89% "17 “195 14 in.—2 ft. from butt 5 in. 85 to 89 ft. 305 442 
Cincinnati..... cat .. oxebees 1 apa ae . 245 
07, 
Dallas eS ae ba - ‘7 RAILWAY TIES 
SEE s Sduccccoccce 8 5 86@ 5% 19 . 205 Det s r 
——. owas £7 10% 89 10% 337 355 Prices f.o.b., per tie, for carload lots: 6 = 2. 7 & i _ 
Kansas City.... : 89@ 10% 89@ 10% 18 . : ; 
Angeles 90% * 90@ 40% * 1725t 1925¢ Oak, untreated... $0.90 $!.20 
Minneapolis eee a 84% 86% ” 1725 1875 Boston....... Pine, untreated 90 1.20 
Montreal........... ° ° 1675 1925 “ \ Pine, creosoted .. 1.35 1.85 
New Orleans........ 87@ 10% 96@ 10% 19 * 92 New York.. Long-leaf sap pine, untreated . 80 1.00 
New York.......... ao’. 89% ss R 23 7 245 Mixed oak, untreated. . 1.00 
Philadelphia........ 88@10% %9@10% 215 124 White oak, untreated 75 1.50 
Pittsburgh......... ‘ 6% 88% 1175 1325 Birmingham . | White oak, creosoted............ 1.40 1.45 
St. Louis 87 8907 1375 1525 ) Southern pine, untreated........ 35 .60 
San Francisco....... 90% 90@ 10% 1575 1725 | Southern pine, creosoted. 95 1.35 
GHEE ioccn esac 9@ 10% 90@ 20% 1525 1675 White oak, untreated............ 1.15 Pes 
*Disc. from list Aug. 1, 1929. ¢F.o.b. Arsenal. Chicago...... es: a 16s 
i wenn — creosoted......... 1.35 1.50 
ALS ‘ i MG ¢<eccevcedecéseewe .64 .89 
CHEMIC Lee Angiies.. {F PGES... cn agenesvcees 1.84 2°59 
Water, sewage treatment, road work, f.o.b., carlots, New York: Philadelphia. {| Red oak, untreated............. 1.00 1.20 
Bleaching poueet. in drums, f.0.b. works, per 100 Ib.. $1.90 Red oak, creosoted.............. 1.50 1.85 
Calcium chloride, 77-80%, flaked, in 400-lb. drums or 100-Ib, White oak, untreated. . : 1.10 1.55 
moisture proof bags, f.o.b. works, renee ae. with oon St. Louis..... Red oak, untreated............. 1.00 1.45 
of competition, perton.......... 19.50 ) Red oak, creosoted 1.40 1.95 
Chlorine, cylinders, per Ib. delivered........ 22... 0... eeeaee -054 Sap Pine or cypress, untreated. °0 1.25 
Silicate of soda, Bew..idreme. Lob. works, per 100 Ib......... 1.65 San Francisco / Douglas fir, green, untreated... .. 45 63 
Soda ash, 58%, i in bags, per 100 Ib........ Sébsneechedaeedzess 1.25 Douglas fir, empty cell, eoseeten. 1.14 1.56 
Sulphate of aluminum, in 100 bb Pi ccuvendwensea bicuseuas 1.35@1.50 | ngontreal.. Birch or maple, untreated... ... 1.00 1.00 
Sulphate of copper, in bbl., per 100 Ib............. svnwokeae 3.75 Birch or maple, creosoted........ 1.25 1.55 
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Atlanta. 
Baltimore. 
Birmingham 
Boston.. 
Chicago 
Cincinnati... 
Cleveland 
Dallas 
Denver 
Detroit 
Kansas City 
los Angeles 
Minneapolis 
Montreal. 
New Orleans 
New York 
Philadelphia. 
Pittsburgh 
St. Louis 
San Francisco. 
Seattle 
Buriington, N J. 
(base) 
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Current Prices of Construction 
Water, Sewer and Drain Pipe 


C. 1. PIPE 
Lhe CLAY DRAIN 
.o.b. 6 in. 
and over —— VITRIFIED SEWER PIPE——~ TILE 

b. & s. class Per foot, delivered, standard Per 1,000 ft., car- 

B and heav- 8 in., 12 in., 24in., 36in., load lots, f.o.b 

ier, C/L lots* 8.3. 8.8. ds. ds. 6 in. 8 in. 
$40.00 $0.225 $0. 405 $1.4625 $3.25 $80.00 $128.00 
43.50 .32 .55 2.50 4.75 85.00 150.00 
36.00 ww 54 1.95 5.00 i oF 
45.50 .29 . 56 2.91 7.45 60. 10 101.00 
44.00 35 .675 2.25 5.125 120.00 200.00 
43.00 224 . 432 1.71 5.2275 WE. > wdindina 
44.50 . 203 3915 1.755 5.6375 42.50 88.50 
48.00 3325 . 465 gta. keeles 99.00 ee aa 
56.00 .23t 415t 1.73 3 Wee os. 253 
44.50 .28 54 2.25 . 100.00 150.00 
46.00 33 .52 1.90 3.80 120.00 180. 00- 
44.50 2825 . 08f 2.03 5.535% 115.50 192.50 
46.50 215¢ 3873 1.548 4.35t 64.90 120.00 

: 1.02 3.64 : ‘ ee sci hate 

42.00 28 . 392 1.90 —— 45.00 nd 
43.00 35 .675 2.83 7.48 . ; , 
41.50 23 .54 1.80 : . 135.00 210.00 
46.¢0 175% - Seems 1.53 4.81753 46.00 82.00 
43.00 .27 . 486 1.94 3.% 85.00 195.00 
44.00 .25 45 1.80 4.50 112.00 170.00 
45.50 .35 .63 mn. ottee 84.00 200.00 
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00 
®Gas pipe and class A, $3 per ton additional, 4-in., $3 per ton additional. $3} to 6in. * $f o.b. 


Lumber and Timber 


a 
Per M ft. b.m 


, carload lots f.o.b. 


CONC. SEWER 


PIPE 
Per ft., delivered; 
ASTM 
Spec. C 14-24 
12 in. 24 in. 
$0.625 $1.625 
. 60 1.75 
oy 00. 
-675 2.25 
.38 1.30 
-536 =2.102 
-60 2.27 
1.00 = 2.00 
45 (1.65 
55 2.00 
a Sie 
45 1.55 
50s«1.60 


Materials 


————WROUGHT STEEL PIPE——_— 


Pull std. weight. 


Discounts from standard iist 


for delivery from warehouse, except Pittsburgh 
prices are f.o.b. mill. Base price $200 per net 
ton. fin. + Bin., 12c.; lin., 


1 to 3 in., Butt weld me 
Black 


52% 
55.59% 


57.33% 
59.4% 


SHORT LEAF YELLOW PINE AND DOUGLAS FI 


aan peiots: ft.: 
-— 2 im., 


37h; 24 in., 59c.; 3 in., 77c.; 
4in., $1.10; 6in., $1.9 


Galv. 
44.5% 


44.83% 


46.31% 
48.4% 


42% 


45. 144% 
45.63% 


aR——_—_—_—_—_—_~ 
All 8. L. Y. P.is No. 2 common or better and for.No. 1 N. C Sex. 


"on 
56.85% 


58.55% 
60.6% 


oo ¢ &.. leg Wea 


42% 
46.10% — 


47.53% — 
49. 6% 


59. 5%+ 
46.0% 
$6.03 


52.3% 


LONG LEAF Y. P. 


Per M ft. b.m., 


ear- 


load lots, f.o.b., mer- 


All Fir planks No. 2 common; Fir timber is No. !eommon. 8. L. Y. P. lumber is 10 to 20ft. Fir es to 
lumber is up to 20 ft. 20 ft. 
1x6 1x8, 2x4, 2x6, 2x8, 2x10 3x12 6x12 1212, ai. 12x12, 
S48 S4s 848 84s S48 S43 Rgh Rgh. Rgh. Rgh Reh. 
Atlanta . Southern Pine $20.00 $21.00 $23.00 $20.00 $21.50 $22.00 ee ee ee 40.00 $45.00 
Baltimore . Southern Pine 25.00 27.59 309.00 28.00 29.00 31.00 49.09 ont stole 60.00 58.00 
Douglas Fir 23.50 29.5) 32.50 31.50 32.00 33.00 33.50 $32.50 nae. - keas atte ah 
Birmingham .Southern Pine 40.00 49.00 ths de iteuet. aden Or aeaben ee gatet 8 a ae 
Boston Southern Pine 32.00 32.00 38. 00t 33. 00¢ 62.00% 67.00f 70. 00¢ ca ae 72.00 72.00 
Douglas Fir 31.00 34.00 35.00 35.00 37.00 39.00 42.00 42.00 ee dg 
Chicago Southern Pine 34.00 35.00 33.00 32. 33.00 34.00 49.00 65.00 65.00 54.00 54.00 
Douglas Fir 40.00 42.00 40.00 40.00 40.00 42.00 50.00 50.00 SP. .. geben. ascent 
Cincinnati Southern Pine 32.00 32.00 32.00 31.00 31.00 34.00 40.00 . Magen :>. hd) See 
Douglas Fir 7 7 ‘ ; nen a eee ss 47.50 47.50 TO. nak i a 
Cleveland . Southern Pine 30.50 31.50 37.50 35.50 36.50 38.00 46.75 ia. eaave 36.75 56.75 
Douglas Fir scout cS Legon eeneaes ae et oe jee ee 
Dallas . Southern Pine 30 00 31.00 32.50 28.60 31.25 32.75 42.50 jane.) ~ mae 45.25 40.70 
Douglas Fir os : 35.09 33.25 33.25 33.50 41.50 45.00 Cee: -) ewéde ee 
Denver Douglas Fir 40 .00* 40. 00* 40. 00* 40. 00* 40. 00* 41.00* 51.00* ee” sade ee a 
Detroit Southern Pine 29.00 30.00 32.00 29.00 31.00 32.00 36.00 ae 34.00 47.00 
Dougias Fir nie ese Seam : ares 3 i: ee eta me 
Los Angeles Douglas Fir 27.00 27.00 27.00 27.00 27.00 30.00 27.00 31.00 ae 2 tense 
Minneapolis Western Pine 47.00 47.00 41.00 41.00 41.9 39.00 47.50 athae er ‘in a nee 
Douglas Fir 34.50 34.50 34.50 34.50 34.50 39.00 44.50 44.50 42.530 49.50 49.50 
Montreal . Spruce 27.00 29.00 21.00 23.00 24.50 31.50 Pau = Sis 
Douglas Fir 48.00 51.00 45.00 50.00 53.00 62.00 ne ies sone 
New Orleans........ Southern Pine 18.00 19.00 bales tine iene ee |.  Seyee | agen pe 
Douglas Fir 21.00 21.00 : : tree oo as'sse ae) “wakes ; sé 
peli Wait ens Southern Pine 33.00 34.00 35.00 35.00 35.00 37.00 %.00 ..... sa 75.00 75.00 
Douglas Fir : : : 38.00 36.00 37.00 37.00 36.00 40.00 40.00 ey a 
Philadelphia .. Southern Pine 29.00 30.00 28.50 28.00 29.00 31.00 ee sae aban 64.00 64.69 
Douglas Fir : ‘ ‘ 34.50 34.50 35.00 35.00 37.56 40.00 40.00 nad gona 
Pittsburgh . Southern Pine 26. 50 27.75 32.75 29.25 31.75 32.75 41.50 eee _, 57.50 57.59 
Douglas Fir 33.50 34.50 34.50 33.50 34.00 34.25 46.25 46.25 45.25 piienivkch aemon 
St. Louis ..Southern Pine 33. 00* 35.00* 33.00* 31. 00° 32.50* 41.00* 49. 00* clack ai 59.00* 61.00% 
Douglas Fir . ° eten tt” Stare  . “aeetee 59. 00* 59 00* ee. dame . setae 
San Francisco Douglas Fir 28.00 28.00 28.00 28.00 28.00 30.00 29.00 31.00 ae .. : cig PE eee 
Seattle Douglas Fir 22.50 21.50 21.50 21.00 22.00 22.50 20.00 20.00 22.00 ocoe  “annee 
*Delivered. Spruce. }Long-leafed Y. P. 
Current Building and Construction Wage Rates Per Hour 
Structural 
Iron Hoisting 
Bricklayers Carpenters Workers Engineers Plasterers Building Heavy Const 
Atlanta $0.75/1.125 $0. 40/_90 $0.60/1.25 $0.60/1.25 $0. 50/.75 $0. 30/.40 $0.33/.4 
Baltimore 1.10 1.10 1.10 10 1.10 .45 45 
Birmingham .75/ . 87} . 60 oo meee? |. Ree -25/.30 .25/.3%0 
Boaton .90/1.30 - 70/1. 073 1.20 90/1.17} 90/1.625 -40/.70 -40/.70 
Cincinnati 1.27} 1.02} 1.20 1.07 1.273 .45 4 
Chieago 150 1344 1.35 3 1.50 825 ‘82h 
Cleveland. . 1.25 1.125 1.25 1.42 1.25 -72 .72 
Dallas 1. 123 1.00 1.00 1.00 1.25 .40 40 
Denver 601.12} .60/. 87} .60/. 873 -60/ . 87} sank 30 50 
Detroit 1.09 1.10 .75/1.25 1.00 . 70/90 1.25 50 . 
Kansas City 1.32} 1.12) 1.12} .12} 1.32} -60/.70 -625 
Les Angeles 75 1.125 .75 1.00 -0 60 
Minneapolis 90. 1.00 75 90 .75 -9 .40 .50 
New Orleans 1.00 75 1.00 1.00 1.25 30./.” -30/.4 
New York 1. 50/ 1.65 1.25/1.40 1.65 1.50/1.65 1.50 9383 -624/. 824 
Philadelphia 75/1.50 .50/1.00 1.00/1. 374 - 75/1. 67 75/1. 37} - 30/4 -30/.40 
Pittsburg! 501.00 59. 1.00 50/1.00 “50/1 0e .50/1.00 135/50 "35/50 
St. Lous 1.50 1.25 1.47 1.35/1.47 1.50 -783 -35/.783 
San Francisco 1.42} 90 1.20 1.00 1.10 60 .60 
Seattle 1.20 90 1.10 1.00 1.20 .60 .60 
Montreal 1.20 55 . 85 .85 .85 a 28 
Skilled Ave: (Bricklayers, Carp., Ironworkers) $1.054. Common Ave. $0. 5158 


Se 








